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; Maximum height above foundation, 190 feet ; difference of water level above and below, 67 feet, Total weight of masonry, over 1,000,000 tons, 


South, or Upstream Side of Dam from West Bank. 
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From photographs kindly lent to the Scientific American by Sir-Benjamin Baker, Engineer in Chief 
Entrance to Locks of Navigation Channel from the South. 
THE DAMMING OF THE NILE—THE GREAT DAM AT ASSOUAN.—[{See page 189. ] 
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THE SPEED TRIALS OF THE “ARROW.” 
Although, as we have shown elsewhere in this issue, 
seriously to doubt the accuracy 
the the 
speed trials of the steam yacht “Arrow,” it is greatly to 
be regretted that the trials were so limited in duration 


there is no 
either of the 


reason 


course or of timing in recent 


and that advantage was not taken of this opportunity 
to secure most valuable data regarding a very remark 
able craft. there was no inten 
tion of making more than a single run over the official! 
course, not 


As we understand it, 


being allowed to 
sufficient for the 
purely 


even a pound of coal 


remain on board beyond what 
run. trial 
and no practical 


that the “Arrow,’ 


was 


Consequently the was spectacular, 


possesses value When we consider 


in spite of the blundering by which 
her steam was allowed to run down over the latter part 
of the course, came so near to achieving her designed 
speed of forty knots an hour, we cannot but feel thai 
it is a pity that the vessel was not sent over the course 
for several consecutive runs, and given an opportunity 
to prove whether she was capable of a sustained burst 
Her 


speed, 


of speed on a continuous run of five or six miles 
trial would thus have taken 
with the trials of the torpedo boat destroyers 


rank, as a, test of 
among 
which vessels she should rightly be classed 

Indeed, it looked 
but a distinct scientific 
trials of the 
aclentific 


cannot be anything 
that the 


the 


upon as 


loss to the world 


Arrow were not carried out in 


manner which characterized the trials of her 


predecessor, the “Ellide In the case of that vessel 
& most careful test was made of the performance of 
the engines and boilers during various runs, from a 


moderate speed up to her highest speed of over thirty- 


four knots an hour Indicator cards were taken and 


a thorough analysis of the performance of the engines 


was made. In the case of the “Arrow,” on the other 
hand, exeept for the care with which the time was 
taken, the trial seems to have been carried out in a 


very amateurish way Not a single indicator card was 


opportunity lost for securing 
data which would have been of the greatest interest to 


taken, and a fine was 


the engineering world It is sincerely to be hoped that 

have a test of 

this kind made before placing her out of commission. 
-— HO + <> 

THE IRRIGATION OF THE NILE VALLEY 

latter months of this year will 


the owner of the vessel will decide to 


The 
letter day in the 


prove a red 


annals of modern Egypt, for before 


the year is closed the huge irrigation works on the Nile 
will be 


completed and opened for use. The ceremony 


of inauguration promises to be as important as that 
which attended the opening of the Suez canal. What 
ever may be said politically concerning the English 


occupation of Egypt, there is no denying that, judged 


from the commercial and industrial point of view, 
England has achieved a notable success in her at 
tempt to improve the arable conditions of the land 
and the social conditions of the Egyptian people. 
The vast irrigation works have occupied about four 
years in construction and have been pushed for- 
ward with such rapidity that they have been com- 
pleted several months before the contracted time. 


The Nile reservoir at Assouan has a total capacity 
of over 1,000,000,000 tons of water It is 
possible to this huge 


fer irrigation purposes signifies to Egypt. 


scarcely 
of water 
Two years 


realize what storage 
ago, when the Nile was below the average in summer 
discharge, it was decreed in Upper Egypt that between 
the middle of April and the middle of July the prim- 
itive “lifting which include the 
shadoof, or bucket and pole system, and the sakieh, 
or oxen-driven chain of buckets, should be worked 
not more than from five to eleven consecutive days, 
and should stop the following nine to thirteen days: 
and the order in which the different districts were 
to receive a supply was carefully specified, so that, 
as far as possible, every crop should get watered once 
in about three weeks. When it is remembered that 


machines” in vogue, 
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a single watering of an acre of land means, where 
shadoofs are concerned, raising by manual power 
about 400 tons of water to varying heights up to 25 
feet, and that four or five waterings are required 
to raise a summer crop, it will be seen what a vast 
amount of human labor is saved throughout the world 
by the providential circumstance that in ordinary 
cases water falls from the clouds, and has not, as in 
Egypt, to be dragged up from channels and wells. 
Shadoof work, under average conditions, involves one 


man’s labor for at least one hundred days for each 
acre of summer crop; so that even at 10 cents per 
day for labor the extra cost of cultivation due to the 
absence of rain would amount to $10 per acre. 

The great Nile reservoir and dam at Assouan, the 
barrage at Assiout, and various supplementary works 
in the way of distributing canals and regulators, are 


designed with the object of mitigating the evils due 
to the drought of summer by supplying in summer a 
large volume of water at a higher level in the canals, 
so that not only land irrigated, but 
the labor of lifting water be saved 


more may be 

The barrages are already supplying a comprehensive 
demonstration upon 
the country 


of what benefit they will bestow 


This year the Nile is abnormally low, 
and the prospects of the country would be very 


which 


grave 
were it not for the existence of the dams, have 


saved the situation. The Assiout dam is acting splen- 


didly and has raised the level of the water in the 
Ibrahimich canal 58 inches and practically saved 
Middle Egypt. The revenue derived from the benefit 


already bestowed this this dam will go a 


long way toward defraying its cost. 


year by 


>+e+oe — 
SOFT COAL FOR DOMESTIC USE 
In view of the fact that although autumn is upon 
strike in the anthracite region is still 
the householder is confronted with the prob 


us, the coal 
in force, 
lem as to whether he will pay ten or twelve dollars a 
find substitute for 


and 


coal, or some 
range the heating furnace 
The inconvenience caused by the coal strike was felt 
upor the 
poor that 
for to them 
positively 


ton for anthracite 


use in the cooking 


by all classee of the community, but it is 


people of moderate means and upon the 
the burden will fall with greatest weight; 
the anthracite will be 
hibitive 

At the same time it is possible to overestimate the 
difficulty of the for although anthracite is 
the ideal fuel for cooking and 


price of coal pro- 


situation; 
heating purposes, it is 


not by any means the only one available. This has 
been proved by the enormous demand for gas stoves 
which has occurred during the past few weeks; and 
those householders who make a practice of substi- 


tuting gas stoves for coal ranges during the summer 
months will undoubtedly continue to use gas as long 
as the present high prices for coal continue. Indeed, 


there are many who prefer to use this fuel throughout 


the whole year, claiming that it compares favorably 
in cost for cooking purposes with anthracite coal. 
Another substitute that is available is the coal-oil 


been perfected to a point at which 
it may be both for and heating at a 
cost which is considerably less than that of anthracite 
while careful attention to the question of 
the makers to put upon the 
market oil will do their without 
producing. unpleasant the 

Wood is, of course, too expensive a fuel, at 
in the large cities, to be suggested as an alternative, 
even at the prevailing high price of anthracite; nor 
are the grates of the ordinary kitchen stove, or base- 
of wood, 
the 
open 


stove, which has 


used cooking 
coal or gas; 


combustion has enabled 


stoves which work 
odors in house 


least 


suited to the 
them at 
have 


altogether use 


burned in 


ment heater, 
although it could be 
attention In 
places wood fuel 
advantage, and in 
delivered at a 
be a marked increase in 
deed, we think that those farmers and owners of wood 
land that are advantageously placed as regards trans- 
find it to their make 


cost of 
fire- 
used to great 
fuel can be 
certain to 


close such houses as 
course, be 
wood 


there is 


can, of 
localities where 
figure, 
the sales of cord-wood.  In- 


reasonable 


portation, would interest to 


arrangements for the delivery of cord-wood in the 
nearest towns and cities during the coming winter 
months. 

Although electricity has been applied with a meas- 
ure of success to the work of heating and cooking, 
it is not likely that there will be an appreciable 


increase in its use for these the cost being 


too high for the limited means of the average house- 


purposes, 


holder 

Although the fuels that we have mentioned will all 
greater or less extent, it is to soft or 
that the public will have to turn 
during the winter months as the cheapest and most 
satisfactory for anthracite. After careful 
inquiry among the coal dealers ahd general coal in- 
terests, we are satisfied that when the public begins 
to buy soft coal, as it will have to do before very long, 
the dealers will be able to supply all that is needed 
at a cost not to exceed, even in the suburbs, $5 or $6 
a ton. We are assured by one of the largest dealers 


be used to a 


bituminous coal 


substitute 
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that there is no doubt that, even if the strike should 
continue for several months longer, it would be possible 
for householders to obtain an abundance of bituminous 
coal at the price named and probably for something 
less. Nor is there any quality in soft coal which 
renders it unfit for domestic use. Indeed, as a matter 
of fact, practically no other fuel is used, or has been 
used, for domestic Great Britain, and 
while the cooking ranges differ somewhat in design 
from those used in this country for anthracite coal, 
it will be quite possible for the householder, by using 


purposes in 


a little judgment, to burn soft coal to advantage in 
The most im- 
portant fact to remember is that the great quantities 
of gas thrown off when soft coal is first ignited render 
it necessary to supply considerably more air above the 
bed of fuel with anthracite coal. 
Thus, in replenishing the kitchen stove, it will not 
do to fill the full of fresh fuel, since 


the ordinary American cooking stove. 


than is the case 


grate entirely 


this would result in the rapid lowering of the oven 
temperature, which would not be restored until the 
mass had become ignited and the gases had been 


somewhat burned off. It will be found that the best 
method is to feed small quantities of fuel to the fire 
at frequent intervals, keeping the lower drafts closed 
more than they would be in burning anthracite coal, 
and draft constantly open. For 
use in the heating furnace, soft coal will be found,to 
give good results when once the proper manipulation 
of the furnace has been learned. It should be under 
stood at the that more constant attention will 
be necessary, for the reason that soft coal burns more 
remain incandescent for so long 
anthracite coal During the daytime the 
attendant will have no difficulty in keeping a steady 
fire if he is carefyl to feed the furnace frequently; 
to keep the bottom drafts but slightly open; and to 
give a liberal feed of air through the air inlet in the 
Owing to the rapidity of combustion 


keeping the upper 


outset 


quickly and will not 


a time as 


furnace door. 


of bituminous coal it will not be possible to bank 
up the furnace for the night and leave it with a 
certainty that there will be a live fire remaining in 
the morning; but this difficulty can be overcome if 
a ton of anthracite is laid in with the winter’s supply 
of soft coal, and the anthracite. used only for bank- 
ing up the fire over night. A ton of anthracite used 


for this purpose should suffice to tide the household 
over the period of high prices. 

There is one feature connected with the use of soft 
which, unless it be carefully safe- 
guarded, may introduce an element of danger. We 
refer to the heavy deposit of soot in the flues which 
soft coal is This soot, unless 
it is swept out at stated intervals, will accumulate, 
and being inflammable would be liable to ignite and 
produce a fierce fire in the chimney, with a consequent 
It sometimes happens that the 


coal, however, 


will occur when used. 


risk to the dwelling 
ends of rafters or beams are, by careless or ignorant 
construction, allowed to project into the chimney flues. 
These might become ignited and carry fire to the in- 
terior of the house. There is further danger that the 
shower of sparks from a burning chimney would ignite 
the shingle roof of the suburban cottage. These risks 
may be obviated by sweeping the chimney, say once in 
two months. The “chimney sweep” is an important 
personage in the old countries, and it would be a euri 
ous incidental development of the strike if he should 
make his even temporarily, in this 
country 

For a more extended discussion of the possibilities 
of soft coal as a domestic fuel, reference is made to 
a lengthy article in the current issue of the Suppir- 


appearance, 


MENT. 





DISTRIBUTION OF INDUSTRIES. 

The Census Bureau has issued a bulletin on the 
localization of industries, which shows that, measured 
by the value of products, more than 85 per cent of the 
collar and cuff manufacture is carried on in’ Troy, N. 
Y.: more than 64 per cent of the oyster canning in- 
dustry in Baltimore; more than 54 per cent of the 
manufacture of gloves in the adjoining cities of Glover® 
ville and Johnstown, N. Y.; more than 48 per cent of 
the coke manufacture in the Connellsville district, 

#Pennsylvania; more than 47 per cent of the manufac 
ture of brassware in Waterbury, Conn.; more than 45 
per cent of the- manufacture of carpets in Philadel- 
phia; more.than 45 per cent of the manufacture of 
jewelry in Providence, R. I., and the adjoining towns 
of Attleboro and North Attleboro, Mass.; more than 
36 per cent of the silverware manufacture in Provi 
dence, R. I.; more than 35 per cent of the slaughter 
ing and meat packing industry in Chicago; more than 
32 per cent of the manufacture of plated and britannia 
ware in Meriden, Conn.; more than 24 per cent of the 
agricultural implement industry in Chicago, and more 
than 24 per cent of the silk industry in Paterson, N. J. 

The number of wage earners engaged in slaughtering 
and meat packing in South Omaha, Neb., constitute 
90 per cent of the total number employed in all {n- 
dustrtes in the city. 

The iron and steel industry form 89 per cent of all 
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the industries in McKeesport, Penn.; the pottery in 
dustry, 87 per cent in East Liverpool, Ohio; the fur 
hat industry, 86 per cent in Bethel, Conn.; the glass 
industry, 81 per cent in Tarentum, Penn.; the cotton 
goods industry, 80 per cent in Fall River, Mass.; the 
boot and shoe indusry, 77 per cent in Brockton, Mass.; 
the silk manufacture, 76 per cent in West Hoboken, N. 
J.; glove manufacture, 75 per cent in Gloversville, N. 
Y.; jewelry manufacture, 72 per cent in North Attle 
boro, Mass., and the collar and cuff industry, 69 per 
cent in Troy, N. Y. 
a ee —~_--— 
“ALL THE WORLD’S FIGHTING SHIPS,’* 

Although the English correspondents of American 
daily journals have argued that while popular en- 
thusiasm over the various postponed functions con- 
nected with the late coronation was not aroused to any 
great extent, they have noted that there was one fea- 
ture—the great review at Spithead—which awakened 
the most widespread and enthusiastic interest. Brit- 
ish enthusiasm over the navy is natural; but although 
naval matters may less vitally affect their integrity and 
mean less to some other nations, there is no question 
that throughout the world there is evidence of an in- 
creasing desire to obtain something more than a super- 
ficial knowledge of ships, guns and armor. ‘In this 
age of encyclopedias and text books, it is surprising, 
perhaps, that there are not more works devoted to the 
illustration and description of naval matters in gen- 
eral; on the other hand, if such works are few, those 
that exist are of high character and are generally 
marked by more or less official recognition. 

Unquestionably the best work on the subject is F. 
T. Jane’s “All the World’s Fighting Ships,” a book 
which has grown steadily in quality and reputation, 
and is to-day the best-known work of the kind among 
the navies of the world. In the latest edition of this 
work, just to hand, the best features of the previous 
editions have been retained and amplified, while the 
editor has not hesitated to use the pruning knife freely 
where experience has shown that certain features 
might with advantage be eliminated. It is not often 
that there is crowded within the limits of 380 pages 
such a vast amount of detailed information as is found 
in this book; although if we consider the ambitious 
nature of the work, the wide extent of the ground 
covered, it is a matter for surprise that the book is 
not even more bulky than it is Thus the author 
undertakes to give a photograph, an outbeard profile, 
and a deck plan, with the armored portion shown in 
shading, of one vessel of every class of warship in the 
world. On the plans are marked the size and position 
of every gun carried by the vessel, and the thickness 
and distribution of the armor In addition to this, 
around each cut is a tabulated description of the ar 
mament, which gives the mark, the caliber and length 
of each gun, the thickness of armor on every armored 
portion of the vessel, a description of the style, size, 
and horse power of the engine and boilers; the dimen- 
sions, displacement, speed and coal supply of the 
vessel, and her complement. Moreover, if occasion 
calls for it, there is a foot-note below each cut giving 
particulars as to the performance, sea-speed, maneu- 
vering qualities, etc., of each class that is illustrated. 

A feature peculiar of this work which has met with 
great favor among naval men, is the placing beside the 
cut and diagram of each ship, of a silhouette of the ves- 
sel. Although in the case of any particular class of battle- 
ships or cruisers, there will be no important. differ- 
ences in the main features, such as the guns, smoke 
Stacks and masts, there may yet be differences of de 
tail which will be sufficient to distinguish one vessel 
from another. These slight differences, such as in the 
height of the smokestacks, or the arrangement of 
steam pipes and ventilating cowls, are clearly shown in 
the silhouette, and since a warship that is distant more 
than three or four miles presents nothing more than a 
silhouette appearance, it can be seen how great is the 
value of this system of identification as provided in 
the work under review. 

An important and welcome feature in the present 
‘dition is the elimination from it of all vessels that 
aave no practical fighting value, such as vessels used 
for police duties only, training ships and obsolete bat 
Ueships and cruisers. With this material cleared out 
of the way, it becomes possible to make a positive esti- 
mate of the fighting value of individual ships, of fleets, 
and of navies as a whole. This Mr. Jane has done in 
“All the World’s Fighting Ships.” He adopts a sys- 
tem of notation under which he gives certain values 
to the different offensive and defensive qualities, and 
by a summation of these he is able to classify every 
Ship according to its fighting value. The qualities 
which are regarded in computing these values are 
SUN power and armor protection, bulk and age (which 
affect endurance under fire) speed and hardiness, sea- 
Worthiness and coal endurance. In making the classi 
fication it was realized by the author that the time had 
come for dropping once and for all the old hard-and 
fast limes of demarkation between cruiser and battle- 
teen 

*™Allthe World’s Fighting Ships.” By Fred T. Jane. New York. 
YR. Puolishea by Mann & Co. 





Scientific American 


ship—an arbitrary distinction, which might give to an 
old or poorly-designed battleship a fictitious value, 
and might depreciate the relative fighting efficiency of 
another and better ship, merely because she bore the 
name of cruiser. Classes I. and II. contain the ships, 
whether battleships or cruisers, which, in active war- 
fare will “lie in the line.” Class III. contains the re- 
maining ships of serious utility, while the other classes 
contain ships of only limited and restricted uses, from 
big, modern protected and belted cruisers and old bat- 
tleships with unprotected guns, down to the miscel- 
laneous smaller vessels. Another modifying factor in 
determining values is the present practice of estimat- 
ing ships by displacement and age on the basis that 16 
years of age knocks off from one-quarter to one-fifth 
of the value of displacement, 14,000 tons of 1892 being 
worth about 11,000 tons of to-day. 

Naturally the description and illustration of prac- 
tically every one of the world’s fighting ships 
occupies the greater portion (some three hundred 
pages) of this book. Part II. contains a _ series 
of articles, by leading naval authorities of the 
world, on some of the burning questions of naval con- 
struction, material, and personnel. Among these 
writers are included such authorities as Col. Cuniberti, 
Chief Constructor of the Italian Navy, and Admiral 
Hopkins, Lord of the Admiralty of England. For 
many readers, the most interesting pages will be those 
containing comparative tables showing the relative 
strength. of the navies of the world. The comparison 
of classes I., II. and III., in which the fighting values 
of the ships are determined by points, includes the 
best types of battleships and armored cruisers. and 
places England first with 45.6 points; France second 
with 16.2 points; Russia third with 14.4 points; Japan 
fourth with 10.4 points; Germany fifth with 8.8 points; 
and the United States sixth with 8.2 points. The above 
comparison takes account only of ships that are actu- 
ally completed. The comparison, by points, of battle- 
ships and armored cruisers now under construction 
shows the United States to be first with 14.6 points; 
France second with 11.2 points; England third with 
8.2 points; Germany fourth with 7.2 points; Russia 
fifth with 6.2 points, and Japan last with no ships of 
this class under construction. When these vessels that 
are building have been all completed, or say in 1905, 
the relative strength of the navies will show up very 
differently. The United States will have moved up 
from sixth to third position; England coming first with 
53.8 points; France second with 27.4 points; United 
States third with 22.8 points, Russia fourth with 20.4 
points; Germany fifth with 16 points, and Japan sixth 
with 10.4 points. We should here add that this very 
flattering estimate of the growing strength of our navy 
is based upon the expectation that the construction of 
our ships will proceed much faster than it has hitherto 
done. 

It is impossible in concluding our review of this 
most valuable book, to do more than mention the many 
subjects which are treated in the second part. Of the 
various articles the one of most interest is that on 
Battleship Design by Col., Cuniberti, whose battleship 
“Vietorio Emanuele” is regarded in many quarters as 
the permanent type of the future battleship. Thia 
vessel, by the way, which has the unprecedented battle- 
ship sea speed of 22 knots, carries two 12-inch guns, 
twelve 8-inch guns and twelve 4-inch guns, on the 
moderate displacement of 12,625 tons. Following Cuni- 
berti’s article are lengthy chapters on the Progress of 
Reconstruction, on the Advantage of Intermediates. 
(that is, battleships midway in size and power between 
the 18,000-ton battleship and the 10,000-ton cruiser) 
by Admiral Hopkins, who evidently considers the “Vic- 
torio Emanuele” to be the ideal intermediate craft. 
The Naval Maneuvers are treated exhaustively by 
contributors of various nationalities. There is a chap- 
ter on Trials and Experiments, in which the latest 
achievements in guns and armor are chronicled with 
elaborate diagrams and half-tone engravings; while 
under the head of Marine Engineering the question of 
the proper naval boiler is discussed at length by the 
aid of diagrams and half-tone plates 

Altogether the present edition of “All the World’s 
Fighting Ships” may be taken as the best work of its 
kind offered to the public, an opinion which is in- 
dorsed by the fact that the book has received official 
recognition in the leading navies of the world. 

2+ 6+ —__—_- 
INTERNATIONAL MINING CONGRESS.-BUTTE 
MEETING. 

The meeting of the International Mining Congress at 
Butte, Mont., September 5, is conceded to have been 
the largest and most important gathering of the kind 
ever held in America, or perhaps anywhere else. It 
was, moreover, strictly an American gathering, the 
single Mexican present not warranting the title “inter- 
national,” which has now, after a heated contest, been 
dropped, and the name of the association changed to 
“American Mining Congress.” 

A notable feature of the meeting was the magnificent 
exhibition of minerals at Columbia Gardens in Butte 
under the direction of Mr. J. R. Wharton. 
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The Kearns bill, which would limit the number of 
mining claims to a single one for every locator, and 
would also limit mining to the region underiying the 
superficial area, thus cutting off extra-lateral mining, 
was condemned by an almost unanimous vote. 

Resolutions were adopted favoring the creation of a 
new cabinet office, that of Secretary of Mining, and 
strenuous efforts will be made to secure legislation otf 
Congress to this effect. 

Mr. BE. L. Shafner, of Cleveland, O., prasided. The 
opening day was taken up with addresses of welcome 
from Gov. Toole and ex-Gov. Richards, of Montana; 
Gov. Hunt, of Idaho; Mayor Davey, of Butte, and oth- 
ers, and the response and address of President Shafner, 
the burden of whose remarks was a plea for the crea- 
tion of the proposed cabinet office of Secretary of 
Mining. 

Several interesting and instructive papers were pre- 
sented on the subsequent days of the meeting, of which 
that of Waldemar Lindgren, of the United States Gev- 
logical Survey, on “The Gold Production of North 
America; Its Geological Derivation and Probable Fu- 
ture,” seems exceptionally valuable. 

Prof. Lindgren said that practically the whole of the 
gold output is derived from fissure veins or from de- 
posits which are closely related to fissure veins. Gold 
bearing fissure veins are in most cases accompanied by 
placers which are only the result of nature's crushing, 
concentrating and refining; and these placers may be 
of different ages according to the date of formation of 
the vein. Fissure veins are formed chiefly by ascend- 
ing hot water; from which we conclude that gold has 
been brought up from lower levels of the earth's crust. 

The conditions for the formation of auriferous fis- 
sure veins seem to be most favorable when extensive 
eruption of surface lavas and intrusive granites and 
porphyries have taken place. 

As a last hapter in the eruptive activity the hot 
springs bring up their load of precious metals and 
deposit them in the fissures in the earth's crust which 
they follow ae the easiest paths. 

The gold prodwet of North America, most of which 
is from the Cordilleran range, is divided ameng prim- 
ary veins of 'pre-Cambrian, Cretaceous and post- 
Miocene age. In fact from the beginning of the Trias 
down to the present time great eruptions have followed 
each other on the Pacific coast, each of which was 
probably accompanied by gold deposition. In the 
Rocky Mountain region the igneous rocks began to 
break out at the close of the Cretaceous, and continued 
till recently. Even now gold veins are forming in 
Montana and Nevada. 

The oldest gold deposition is, however, the pre-Cam- 
brian of the Appalachian chain, extending from Geor- 
gia up to Canada. These are placers and gold-quartz 
veins with free gold and auriferous sulphides, and 
much of the gold can usually be extracted by amalga- 
mation. The most important deposits of this age are 
in the Black Hills of South Dakota. 

The Mesozoic age was remarkable for the great 
eruptions in the Pacific region, the great gold belt of 
North America. From Lower California to Nome the 
veins are accompanied by great development of places. 

The deposits of the Cordilleran region are aiso 
Mesozoic, and are of gold quartz, sulphides, etc., but 
not placers. 

The tertiary gold veins are usually of post-Miocene 
age and are found cutting heavy andesite flows, more 
rarely rhyolite and basalt in regions of intense vol- 
canic activity. : 

These are called prophylitic veins because of the 
peculiar alteration of adjoining rocks. 

They are often very rich, the word bonanza having 
been coined to express this idea. The gold is so finely 
distributed as rarely to form rich placers. 

These differ from the older formations in having 
been formed near the surface. 

They are most extensively developed in Mexico; but 
are found in Arizona, New Mexico, California, Nevada, 
Idaho, Colorado, Utah, and sporadically in some other 
States, and in southeastern Alaska, but none have been 
found in British Columbia or Northwest Territory. 

The estimates of output from these several forma- 
tions are: 

Total up to 1900. 1900. 


Pre-Cambrian ......... $144,000,000 $41,000,000 
Cretaceous ( Pacific) 1,400,000,000 50,009,000 
Cretaceous (Central)... 310,000,000 18,000,000 
Tertiary, prophylitic... 537,000,000 18,000,000 





$2,391,000,000 $127,000,000 
I. H. Richards, formerly Mayor of Boise, Idaho, and 
Judge of the Circuit Court, was elected president, and 
Deadwood, ‘So. Dak., was selected as the place of the 
next meeting, to be held in September, 1903, the exact 
date to be hereafter fixed. 
_—— - > + + a 
A collection of precious stones shown at the Pan- 
American Exposition by George F. Kunz and purchased 
by J. Pierpont Morgan has been presented by the latter 
to the Jardin des Plantes at Paris. 
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EXCAVATIONS AT CORINTH. 
BY PAUL BLANER, ATHENS, 

uf the high mountains which border the Gulf of 
Corinth none has so beautiful and bold an outline as 
the inaccessible rocky pyramid of Acro-Corinth, which 
is crowned by a ruined fortification, at one time of 
the utmost strategic importance. With an air of com- 
mand it looks down upon the palaces and 
towers, on the multitude of temples flooded 
with a halo of blinding sunlight from the 
glowing Greek skies, and upon the wealth 
of monuments, which mark the ancient city, 
bewildering glory the 
enormous “emporium,” which, with an area 
of 20 kilometers, slopes gradually from the 
foot of the Acropolis to the shore of the 
After a long epoch of 
highest culture, beginning about 800 B. C., 
the fall of Rome brought destruction upon 
this community, at that time permeated by 
the spirit of commercialism. For fuily a 
century the weeds grew undisturbed in the 
streets of the city, which the Roman Consul 
Lucius Mummius destroyed 146 8B. C. 
Cesar rebuilt the city and during the height 
of the Roman Empire it attained a pinnacle 
of unwonted glory as a cosmopolitan trade 
center. Mighty waves of Goths and Slavs swept over 
it and proyed destructive to ite wealth and position; 
then under the alternating dominion of the Frank, 
the Turk and the Venetian this splendid center of 
culture finally disappeared altogether. Deeper and 
deeper grew the strata of earth which were layered 
upon the ruins of the city, stirred only now and again 
by the plow of the farmer. 

To the later period of flourishing culture of the 
city, in ancient times, only a few pillars of a Doric 
temple bear pathetic testimony; these pillars are 
shaded by the high cypresses within the purlieus of 
the modern village called “Old-Corinth.” When the 
American Archmological Institute in Athens began the 
large scientific enterprise of the systematic examina- 
tion of this extensive site of Corinth under the leader- 
ship ef its director, the eminent archeologist, Dr. 
Rufus Richardson, in the year 1896, it faced serious 
difficulties. For even the ancient temple, which in 
the course of the excavations was entirely exposed 
and definitely recognized as the Sanctuary of Apollo, 
furnished no valid clew to the topography of Corinth; 
interrupted only by the 
secured for the fortunate 


once covering with 


sun-bathed sea 


and yet the excavations, 
Greeo-Turkish war of 1897, 
seekers a series of successes 

At the very beginning of the first effort the spade 
struck the ruins of a theater of the Roman period 
bulit immediately above an older Greek theater. It 
was found at a depth of about i5 or 20 feet and had 
been surrounded by a laurel grove. Its slumber of 
centuries duration “in the secret recesses of earth’s 
number of 


disturbed only by a 


furnish an 


deeps” had been 


trenches, which now intelligent plan of 
its construction 

Three water-courses were also unearthed; the cele- 
brated spring of flowing water called Peirene, walled 
up during the Roman period; a second spring dis- 
earthquake, which lies between the 
theater and the Temple of Apollo, at the foot of the 
hill crowned by the latter; and finally the old city 
fountain of Corinth. Time has dealt so kindly with 


this venerable structure, a fountain surmounted by ¢ 


turbed by an 


Poseidon with dolphins at his feet, that it is the best 
Greek hitherto 
excavated. The fountain was inclosed in the time of 
balustrade, 30 meters in length, 
colors. The 
sheen of the wealth of color is as resplendent to-day 
as it was in the olden days, when the women 
and maids of Corinth gracefully bore their 
earthen jars to the melodious fountain to be 
filled. This resplendent balustrade is a most 
instructive example of the polychrome process 


preserved type of any water-course 
the Romans by a 


shimmering in red, blue and yellow 


used in Greek structures. 

Further excavations of a part of a marble 
staircase which led from the propyla down- 
ward to the wharves and to the Agora (mar- 
ket-place) indicate clearly the contours of the 
topography of Corinth 

Furthermore, the spade disclosed by succes 
sive steps in a westerly direction all the 
structural appurtenances of the propylon, so 
that this triumphal arch formerly frowning 
down upon the city, could now be easily re 
conatructed There are to be considered in 
this connection two colossal figures of Phry 
gians, dating back to the first or second cent 
ury of the Christian era with 
the right and left pillar of the propylon, they bore 
the Corinthian capitals and the architrave of the tri 
umphal arch, which have also been found. The feat- 
ures of the one colossal figure, 2,000 years old (found 
inverted im the soil), were fully preserved; in the 
other, the nose, formed of a separate piece, had been 
inserted. In the neighborhood of their bases, which are 


Connected 
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ornamented in relief, there were found two female 
heads, more than life size, whose imposing beauty ma- 
terially heightened the majestic impression of the 
propylon. The last finds of relief-representations of 


Helios and Selene furnish the last link in the series 
of structural parts of the propylon. 
Of the rich statuary discovered, only the follow- 





TWO FEMALE HEADS, OVER LIFE-SIZE, FOUND NEAR THE PROPYLON. 


ing can be mentioned here; a life-size head of Ariadne, 
a relief of two almost life-size dancing girls, with 
classically beautiful drapery of the garments, deting 
back to the Roman period, and a smal! Greek votive- 
tablet, representing seven gracefully grouped figures 
artistically finished 

Science has been presented with valuable additions 
by these relics of vanished ages, for which it is in- 
debted to the Archeological Institute.— 
Translated for the Screntiric American from the II- 
lustrirte Zeitung. 


American 
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Another Floating Dock. 

Another huge floating dock was recently launched 
from the shipyard of Messrs. Swan & Hunter, at Walls 
end-on-Tyne, England. Although similar in character 











COLOSSAL FIGURE BEARING THE ARCH OF THE 
PROPYLON. 





RELIEF OF HELIOS8 AND SELENE. 


to the floating dock lately built by the same firm for 
the British Naval Station at Bermuda, it is much 
smaller—4,500 tons maximum lifting capacity—and is 
intended for commercial rather than naval purposes. 
It has been constructed for the port of Durban, Natal. 
The necessity for a structure of this type was proved 
during the South African war, since this port has no 
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dockyard facilities, though an extensive scheme of 
providing adequate dock accommodation and port re- 
organization, including the construction of graving 
docks of a large size, is in progress. But the superior 
advantages of the floating pontoon dock, in lieu of the 
usual type of graving dock for commercial purposes is 
becoming more and more emphasized every year. The 
designs for this floating dock were carried 
out by the engineers, Clark and Standfield, 
London. The extreme length of the dock 
is 365 feet, width 87 feet. The distance 
guard timbers on the side 
feet, so that the dock can 
accommodate vessels up to 60 feet beam, 
while, when still retaining a freeboard of 
+ feet, it can take a vessel drawing 18 feet 
over keel blocks 4 feet high. Its dead 
weight lifting capacity is 4,500 tons. The 
dock consists of three pontoons and two side 
walls, and any of the pontoons can, when 
required, be removed and lifted by the dock 
itself, thus making it self-docking in all its 
parts. 


between the 
walls is 61 


The machinery of the dock is contained 
in the upper portion of the side walls, and 
consists of two separate but identical instal- 
lations, Each installation comprises a 
boiler and two pumps, each pump driven by its own 
separate engine; and the piping arrangements of the 
dock are so arranged that either pump can empty 
the whole of the compartments on its side of the 
dock. 

In addition to this there is a communication through 
the central bulkhead across the dock, so that, in case 
of any breakdown it would still be possible to lift the 
The boilers 
are of the ordinary return tube marine type 10 feet 
long by 9 feet 6 inches diameter. The engines are 
of the horizontal compound tandem type, placed on 
either side and driven directly onto the vertical 
spindle of the centrifugal pumps, which are placed 
right down at the bottom of the dock, directly on the 
top of the main drain of the pumping system, the 
weight of the shafts and the propellers being taken 
on ball bearings at the engine deck. 

The dock itself is divided into 40 water-tight com- 
partments, each of which has a separate communicat- 
ing pipe, each pipe being provided with its separate 
valve. All these distributing pipes are collected to- 
gether into the main drain on which pumps are 
seated and the discharge and inlets into this main 
drain are governed by large screwdown valves and 
by automatic flap valves outside the dock. The differ- 
ent compartments are all worked by means of bell 
cranks and rods and levers from the valve house, 
which is placed centrally on each wall, whence di- 
rect communication can be made to the engines and 
the inlet and outlet valves, so that the valveman 
standing in his house has complete control over the 
whole of his section of the dock. In addition to the 
ordinary requirements of a dock, the present one is 
provided with a small but very complete electric light 
installation, which will enable work to be carried out 
on ships through all the hours of both night and day. 
The direct-current system is utilized at a tension of 
110 volts, the electric cables being all contained in 
steel tubes to prevent being injured with the excep- 
tion of the cable which crosses the dock, which is 
drawn into lead and suitably armored. 


dock by the engines of one side alone. 
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Fish Flour in Norway. 

A great deal is done in Norway to improve and pre 
serve the provisions produced in the country and to 
procure a@ market for them abroad. The fisheries rep- 
resent one of Norway’s chief industries, and 
quantities of fish are sold at very low rates, 
particularly during summer. One way in 
which these are utilized is by means of an in 
vention which quickly dries and pulverizes 
the flesh of fresh fish. The resulting product, 
called fish flour, is easy to transport from 
one place to another and has great nutritive 
value. A new and profitable branch of in- 
dustry might be established in America, by 
utilizing fish in this way. 

? re -—-—— 
The Growth of American Parks. 

The American Park and Outdoor Art A® 
sociation has compiled some interesting sta 
tistics which show what great strides have 
been made in improving the appearance of 
our large cities. Fifty years ago no municl 
pality in the United States had reserved & 
single acre of land for park purposes. Last 
year there were in cities of more than fifty thousand 
population 2,360 parks and squares with a total area 
of 59,717 acres, the valuation being $531,571,947- 
In the entire United States there are about 75,000 
acres of park land, for the improvement and 
maintenance of which at least $11,000,000 are spent 
annually, 
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THE SEMI-AUTOMATIC PIANO-PLAYER. 

The advance of civilization has brought with it a 
more numerous and critical music-loving public. At 
the same time, in the press of modern business activity, 
the man of musical tastes does not often have the op- 
portunity or necessary time for mastering a 
musical instrument. Again, the beginner’s ap- 
preciation of the ari is often so advanced that 
his discordant and halting efforts are extremely 
painful to his sensitive ear. In fact, he must 
suppress his loftiest inspirations by a most me- 
chanical system of scales and finger exercises 
before he can become even a fair player on such 
an instrument as the piano. However, neces- 
sity is the mother of invention, and the modern 
semi-automatic players have now come to the 
rescue by affording us all a ready means of play: 
ing the most difficult music with our own indi 
vidual coloring and expression—this too without 
the necessity of any tedious preliminary practice. 





Such instruments are well known and already 
have their accepted place in the musical world 
The principles on which wind instruments are 
automatically played are quite familiar to the 
general public, but we venture to say that few 
understand the workings of the semi-automatic 
piano-player, and we therefore take pleasure in 
acquainting our readers with the construction 
and important features of the Simplex piano 
player which is illustrated herewith. A number 
of important patents on this piano-player have 
been granted to Mr. Theodore P. Brown, of Wor 
cester, Mass., who is now manufacturing the in- 
strument 

The Simplex piano-player is characterized by 
its simplicity of construction One of our views shows 
the instrument in playing position against the piano, 
its striker rods being in position over the keyboard 
and its pedal lever connected to the loud or open pedal 
of the piano. The music rolls used are identically the 
same as those used on self-playing organs and the like, 
because the Simplex is a pneumatically-operated instru 
ment. The music roll consists of a long sheet of paper 
provided with a series of perforations of such dimen 
sions and locations as to co-operate with the mechan 
ism of the player to produce the desired music The 
sheet is passed over what is termed a tracker-board, 
which is shown at B in the illustrations. The tracker 
board forms a mouthpiece for a series of tubes which 
connect with their respective pneumatics, M, to which 
the striker rods are secured. Each pneumatic, under 
spring tension, holds its respective striker-rod in 
raised position, but it is deflated and the rod forced 
downward whenever the vacuum of its respective tube 
is destroyed. An exhaust mechanism operates to main 
tain a vacuum in each tube at all times except when 
a perforation of the music-sheet, while passing over 
the mouth of the tube, admits air therein. The ex 
haust is maintained by a pair of treadles which oper- 
ate the bellows, 6, shown in the rear view of the mech 
anism. These bellows suck the air from a wind-box, 
A, and a secondary bellows, 5, the latter serving to 
insure a steady suction and overbalance any irregu 
larities in the operation of the bellows, 6 

A clear idea of the pneumatic operations may be 
had by a glance at the diagram, which shows a section 
through two of the pneumatics and their accessory 
parts. The music roll, X¥, is mounted on bearings at 
S, and the music sheet passes over the tracker-board, 
B, to the winding roll, T. The tubes, 0, which have 
openings in the tracker-board, lead down to their re 
spective primary chambers, 7, from which they are 
separated by flexible diaphragms The air in these 
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tubes is sucked into the wind-box, A, through small 
openings in the ventilating disks, D. A constant ex- 
haust is also maintained in the primary chamber, 7, 
and the tubes, G, with which they connect. Normally 
the diaphragms assume the positions shown, and the 
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so that when air is admitted therein, diaphragm, H, 
is flexed upward and the pcppet valve, K, is raised, 
closing the inlet port of chamber, 9, and opening the 
exhaust port into chamber, 8. The pneumatic, M, is 
connected by port, L, with chamber, 9, and the second- 

ary chamber, 8, is connected with wind-box, A, 








THE SIMPLEX PIANO-PLAYER IN PLAYING POSITION. 


poppet valves, HZ, are forced downward by gravity and 
held in this position by the outside air pressure. Thus 
the tubes, G, are closed to communication with the out- 
side atmosphere, but are open to communication with 


~ 


their respective chambers, 7. However, when air is 
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DIAGRAM SHOWING PNEUMATIC CONNECTION 
BETWEEN MUSIC ROLL AND KEYBOARD 


admitted through the tracker-board to tube, C, it flexes 
the diaphragms upward and thus raises the poppet 
valves which close the exhaust ports of tube, G, and 
admit air through the inlet port under disks, #. The 
tube, G, bears the same relation 
to the secondary chamber, 8, 
that tube, C. does to chamber, 7, 
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MUSIC ROLL, WINDING MOTOR AND TUBES CONNECTING WITH THE 


STRIKING MECHANISM. 











so that when valve, A, is raised, the pneumatic 
M, is suddenly deflated and the striker rod se 
cured to the upper board is depressed and strikes 
the piano-key immediately thereunder. A padded 
button, O, is secured to the lower end of each 
striker-rod, so that no clicking sound is heard as 
the keys are struck. As long as any tracker. 
board opening is uncovered, its corresponding 
striker-rod will remain depressed, but as soon as 
it is closed, the diaphragm of the lower chamber, 
7, and the valve, Z, will drop to their normal po 
sitions, opening the exhaust port of tube, G, and 
closing its inlet port. The same thing takes 
place in chamber, 8; the diaphragm, H, and 
valve, K, drop down, closing the exhaust port of 
chamber, 9, and permitting air to flow into the 
pneumatic, M. 

The internal and external air pressure being 
thus balanced, the pneumatic is free to rise under 
spring tension and release the finger-key of the 
piano.. It will be noticed in the diagram ani 
also in the rear view of the machine that the 
pneumatics are located i& four tiers. This ar 
rangement is necessitated by the narrowness of 
the piano keys, which would require the use of 
very narrow pneumatics where they are all ar- 
ranged in a single row. 

An important feature of the Simplex player, 
and one which distinguishes it from other in 
struments, is the mechanism which draws the music 
sheet over the tracker-board. This mechanism, which 
is shown at 3 in the front detailed view, is entirely 
independent of the rest of the machine, being oper- 
ated by a heavy clock spring which is wound up by a 
few turns of crank, 2. The action of the motor is 
completely governed by the lever, U, to which two 
connections, Y and Y’, are secured. The connecting 
rod, Y’, regulates the speed of the motor. This is ef- 
fected by means of a bell-crank, of which one arm is 
pivoted to the rod, Y’, and the other has frictional 
engagement with a disk. This disk is raised and 
lowered according to the speed of the motor by means 
of a pair of balls which are centrifugally actuated. 
By this arrangement it will be seen that the bell-crank 
arm is continually held in frictional contact with this 
disk, and that the speed of the motor can be acceler- 
ated or retarded at any time by shifting the lever, U, 
to decrease or increase the friction. The winding roll, 
T, is connected by chain and sprocket to the winding 
wheel of the motor, and the rewinding pin, S, is simi- 
larly connected to an idler which may be thrown into 
operation by the connection, Y, whenever it is desired 
to rewind the music sheet. The lever, U, has a pin- 
and-slot engagement with the connection, Y, so that 
the latter will not be shifted until the highest speed of 
the motor has been attained, when by moving the 
lever, U, to the extreme right two clutches are coper- 
ated; one, connecting the winding sprocket with the 
power shaft, is disengaged, and the other, connecting 
the rewinder, is thrown into operation. The rewinder 
gearing is adapted to give a very rapid rotation to the 
music roll, so that very little time is consumed in re- 
rolling the music at the end of a piece. 

With the foregoing details in mind we can clearly 








REAR VIEW BROKEN AWAY TO SHOW THE MAIN BELLOWS AND THE 


SECONDARY BELLOWS FOR OPERATING THE KEY 20D8, 
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inderstand the method of operating the machine. 
The player is rolled up against the piano and properly 
positioned with its striker levers over the keyboard 
and the pedal lever set The desired roll of music is 
now secured between the bearings, 8 8, and the end 
of the music sheet is passed over the tracker-board, B, 
and secured to a hook on the roller, T. The motor 
having been wound up, a slight movement of the key 
lever, U, starts the meehanism and slowly draws the 
music over the tracker-board, The desired speed is 
now obtained by shifting the speed-lever. For the 
benefit of the beginner a celluloid etrip is provided 
behind the lever, U, on which eight different speeds are 
registered and indicated by musical terms ranging 
from largo to presto. On the music roll the required 
speeds are printed, and by shifting the speed-lever to 
the positions called for, the proper tempo will be 
obtained. Open pedal effects are had by the lever, Z, 
which is operated with the left hand. The piano and 
forte effects are controlled by the operation of the 
pedals The greater the suction in the wind box, A, 
the more rapid will be the action of the pneumatics 
and consequently the more vigorously will the keys 
be struck; a quick thrust of the treadle gives an imme 
diate response. On the other hand, a slow movement 
of the pedals results in a sluggish action of the pneu 
matics, which produces a pianissimo effect Direc 
tions are printed on the music roll to guide the 
beginner in these different shades of expression, but 
if he has a musical feeling, these directions are soon 
disregarded by the performer, and his own time and 
expression are unconsciously embodied in the music 
Especially is this so with regard to the loud and soft 
effects, for even the most unmusical among us know 
how difficult it is to keep our feet still when listening 
to a thrilling march, and how listlessly we move when 
a dreamy waltz is played. This in crude form is what 
musicians term “expression” or “feeling. The Sim 
plex piano-player makes use of this peculiarity, and 
employs the natural impulses of a performer to ex- 
press his musical feeling 

We can therefore appreciate the importance of using 
an independent springactuated winding motor; and 
to this In large measure is attributed the success of 
the Simplex player; for by using a spring motor in 
place of the usual wind motor, the bellows may be 
made sensitive to sudden changes in force, thereby 
giving opportunity to express the music and phrase it 
as one would if playing manually 
motors are confined to a given tension of the bellows 
at all times 


Players using wind 


otherwise, the motor would change in 
speed as the bellows change in tension, the result 
being that they must obtain their expression through 
mechanical levers and resistance 
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The Current Supplement, 

The current Surr.ement, No. 1394, is a number re- 
markable for the diversity of the subjects treated. M 
Jacques Boyer has specially prepared for this Supr.ie- 
MENT & review of the methods of making natural and 
artificial perfumes—a subject which has received but 
too little attention from the technical press \ paper 
on the chemistry of the protection of steel against rust 
Auto- 
mobilists will no doubt read with interest a descrip- 


and fire by concrete is one of exceptional value 


tion of the Holden motor cycle. The very full illus- 
trations and the exhaustive explanation of the various 
parts, give to the article a certain thoroughness which 
is not always characteristic of descriptions of motor 
carriages. “The Roman Galleys of Lake Nemi” is the 
title of an archeological article distinguished for its 
scholarliness of treatment. One of the greatest im- 
provements in the transmission of messages by long- 
distance submarine cables since the introduction of 
the siphon recorder is the automatic relay translating 
device invented by Mr. 8. G. Brown. The paper which 
Mr. Brown read before the Institution of Electrical 
Engineers, describing his invention, is reproduced in 
full. Particular pains have been taken to illustrate 
the paper adequately Prof. Conklin’s paper on the 
relation of the psyehic life to the nervous system is 
concluded. Mr. Otto F. Hunziker begins a valuable 
series of papers entitled “A Review of the Existing 
Methods for Cultivating Anewrobic Bacteria.” 

-— a _ 

The Summer Complaint Bacillus. 

Victor H. Bassett, of Johns Hopkins University, and 
Charles Duval, of the University of Pennsylvania, have 
discovered the germ of the disease which is popularly 
known as “summer complaint.” After the death of 
his grandson, John D. Rockefeller donated $200,000 to 
found an institute of medical research in baeteriology 
With the means provided by the Rockefeller fund. 
Mr. Bassett and Mr. Duval have been enabled to make 
their discovery. The germ is found to be the same as 
that which causes acute dysentery in adults. 





Wireless Telecraphy Between Ttaly and EKugtand. 

The Marconi Wireless Telegraph Company announces 
that it has received perfect messages at Poldhu. Corn- 
wall, from Gibraltar and Spezia 
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AN IMPROVED DRYING OVEN. 
BY EDMUND 4, SMITH. 

For the benefit of chemists and others who desire 
a@ more convenient apparatus than the gas-heated air- 
baths commonly in use for drying precipitates, coal 
and coke samples, clays or any other substances re 
quiring only a moderate degree of heat, a simple and 
easily constructed oven is described below 

The heating agent employed is the ordinary incan 
descent lamp, thus eliminating the troublesome ‘sca! 
ing” and “burning” of the common gas-heated oven bot 
tom. Nor are cleanliness and durability its only ad 
vantages. The temperature obtained is practically con 
stant, and there is no danger from overheating, a fault 
not infrequently found in direct-heated ovens when 
the gas pressure fluctuates In the bath here de 
scribed two 110-volt, 20-candle power lamps are em 
ployed. One lamp will heat the oven to 70 deg. C 
(158 deg. Fahr.), while two lamps yield a temperature 
of 110 deg. C. (230 deg Fahr.) By the use of other 
sized lamps or by increasing their number, it is obvi 
ous that quite a range of temperature may readily be 
obtained 

In the oven made by the author, the box was 9% 
inches high, 7‘. in width and 6% 
shaped in one piece from No. 28 galvanized iron and 
lined with asbestos (See Fig. 1.) 


inches deep, cut and 


The edges of the 
iron on the front side are bent over for a distance of 
™ of an inch, making a wide seat for the door. At 
the back of the bottom is a jog 3 inches high and 2 
inches deep to carry the lamp sockets, as shown in Fig. 
2, which is a side elevation of the box with the wall re- 
moved. The back wall is protected at a by soldering 
a strip of galvanized iron to the wall. This strip ex 
tends the full width of the box and is also soldered to 
the side walls, hiding the jog from all points of view 
except the bottom, which is shown in Figure 3. This 
strip is drilled with two 54-inch holes to carry the outer 


























Fig. 


DIAGRAM OF IMPROVED ELEC- 
TRIC DRYING OVEN. 


ends of the lamp-sockets, while 
the inner ends of the sockets are 
held in place by the lamps pass 
ed through the holes in the front 
wall of the jog, of just sufficient 
size to hold them securely. No 
rubber fittings of the socket 
must pass within the box-lining, 
since the heat within would soften them 
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The lamp 
keys are accessible from the bottom only 

As the bath is designed to hang upon a wall, the 
small angle-irons soldered to the back at bb furnish 
clearance for the lamp connections and at the same 
time afford protection against overheating the sup- 
porting room-wall 

The shelf, c, made of perforated sheet iron or coarse 
wire sereen, is supported by small tin or galvanized 
iron angles soldered to the side walls. The upper 
shelf, d, is but 3% or 4 inches wide and is drilled and 
slotted to hold funnels containing precipitates, etc 

The door is hung by small brass hinges soldered in 
place. (See Fig. 1.) The latch, e, carried by the ro- 
tating handle engages the door-seat when closed, tight- 
ly locking it 

When the box is completed it is lined throughout 
with asbestos board \ inch thick. If proper care be 
used in cutting, no rivets will be necessary, as the 
board is sufficiently stiff to support itself. The side- 
linings will hold the top in place. The inside of the 
door is covered with asbestos board, of just sufficient 
size to fill the opening inside the door seat. This 
board is held in place by two small clips, ff, soldered 
to the door. These pass through the asbestos and are 
then bent over to secure it firmly 

A small tube, g. soldered around a hole {® the center 
of the top holds a cork carrying the thermometer, as 
in other drying-ovens. The box is hung from the 
drilled strip, h 

If a higher temperature than 110 deg. C. is desired 
it is suggested that 44-inch asbestos board be used for 
lining. as the loss of heat by conduction with %- 
inch board is quite appreciable. 
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A Single-Phase Hallway. 

A contract has recently been awarded for the equip- 
ment of an important interurban road with alternating 
current apparatus throughout. The road in question 
ie the Washington, Baltimore & Annapolis Blectric 
Railway, which is to operate a line from Washington 
to Baltimore, about 40 miles in length, with a branch 
to Annapolis, 15 miles in length 

This contract marks a great step in advance that 
has long been awaited by engineers, both in this coun 
try and in Europe. In the ordinary method of oper 
ating street railways direct current is fed to the 
trolley line for the car motors. For city lines and 
densely populated districts, the current is often gen- 
erated as direct current, but for long-distance inter- 
urban roads this would involve a cost of copper 
conductors entirely prohibitive. To meet the latter 
objection a system has been used thus far in this 
country involving the generation of alternating cur- 
rents at high pressures of from 10,000 to 30,000 volts 
and the transmission of the same to substations, where 
by means of transformers and rotary converters the 
current is supplied to the trolley wire as direct cur- 
rent at the usual railway voltage from 500 to 660 
volts The rotary converter substation, however, has 
always been an undesirable feature, chiefly on account 
of the cost of the apparatus and building and the 
attendance required. The plans that have been pro- 
posed to do away with this feature are numerous, but 
before this, none have appealed to practical American 
street railway engineers 

In Europe the polyphase induction motor has been 
used to some extent, but it implies the use of two or 
three overhead wires, and, moreover, the character- 
istics of the induction motor in regard to starting and 
average efficiency in railway service are said to be not 
of the best 
involve the use of single-phase motors upon the cars 
driving generators which in turn supply power to the 
motors on the axles. However, this involves the plac 
ing of a substation upon the car itself, and so cannot 


Other systems which have been proposed 


be considered a great improvement over the ordinary 
alternating current-direct current system. 

For the road which is now being constructed be- 
tween Washington and Baltimore, single-phase, alter- 
nating current will be generated in a main power 
house, located at Hyattsville, by three 1,500-kilowatt, 
single-phase, Westinghouse generators, delivering cur- 
rent at 15,000 volts and drived by cross-compound, 
Hamilton-Corliss engines. This station is of more than 
average size and is in no sense experimental. The 
power house will be built of brick with stone and 
concrete foundations, and will contain in addition two 
125-volt direct-current generators to be used as ex- 
citers for the alternators and a large switchboard with 
switches, circuit-breakers, 
lightning arresters, etc. Current will be distributed 
from the power house at 15,000 volts to transformer 
stations located at suitable intervals along the line. 
These transformer stations will contain only station 
ary transformers with the necessary switches and 


electrica'ly-operated oil 


fuses, but no moving machinery, and will, therefore, 
not require the presence of an attendant. From thes 
stations current will be fed to the single trolley wire 
at 1,000 volts. The pressure of 1,000 volts which has 
been adopted for the trolley wire is not a necessary 
part of the system, as a much higher voltage could 
have been used if it had been deemed advisable by 
the engineers of the road. 

The cars will probably be sixty feet in length and 
weigh about fifty tons each. They will be supplied 
with Master Car Builders’ trucks designed for high 
speed. The track is laid with 80-pound rails, and it 
is expected that the distance of thirty-one miles will 
be made in forty-five minutes, including stops. The 
cars are to be equipped with four motors, each of 100 
horse power. The designers believe a normal speed 
of forty to forty-five miles can be attained, and a speed 
of sixty miles reached when necessary. The motor, 
which is the novel part of the equipment and the key to 
the entire system, is a variable-speed motor having 
characteristics adapted to railway service and in all 
respects equal to the present direct-current railway 
motor. It has been developed and tested in severe 
service during the last few years by the Westinghouse 
Electric and Manufacturing Company, under the super 
vision of Mr. B. G. Lamme, assistant chief engineer. 

It is to be remarked that this latest development in 
electric railroading follows in a path already traced 
by electric lighting. The first electric lighting sy* 
tems employed direct current at low voltage, but a5 
the area to be supplied increased, this involved an 
increased cost of copper cables. To meet the difficulty, 
alternating-current distribution at high voltage was 
adopted, with rotary converter substations, to enable 
the current to be distributed on the existing mains 46 
direct current. However, most electric power plants 
now being installed distribute low-voltage alternating 
current directly to the lamps and nrotors, thus avoid- 
ing the expensive rotary-converter substations. 

The results obtained on the first trials of this line 
will be awaited with interest. 
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Correspondence, 








An Anticipation of Marconi’s Antenna, 
To the Editor of the Scientiric AMERICAN: 

I have just read in the Screntriric American of 
August 9 your article on the new station at Cape 
Breton, erected by Marconi, of whom I am a sincere 
admirer. rhe particular form of antenna employed 
struck me. Indeed, | may claim to be the inventor 
(for I was the first to employ it) of an inverted cone 
or pyramid of wires to be used as an antenna in wire- 
less telegraphy I used antenna at the Congress of 
Brussels in making my experiments between Brusseis 
and Anvers with my automatic relay (see Screnriric 
AMERICAN, March 8, 1902) At various times I have 
explained the merits of this antenna, which has been 
adopted by M. Ducretet, of Paris, and described and 
illustrated in the London Electrical Review of May 22, 
June 7 and 28 and July 12, 1901 

I have not the least intention of detracting anything 
from Marconi, the importance of whose work certain 
critics have sought to belittle. I desire simply 
to state that in 1900 I invented an antenna which 
worked effectively, and which seems to be the same as 
that employed by Marconi in his transatlantic experi- 
ments. 


Brussels, August 18, 1902 EMILE GUARINI. 





Aun Interesting Chess Set, 
BY WILLIAM H. HALE, PH.D. 

Gold mining, while it so much overshadows every- 
thing else at Nome, Alaska, and thereabout, is not 
the only industry rhe tusks of the walrus, and those 
of the extinct mammoth, some of which are still 
found from time to time, are etched and carved by 
the Eskimo, and to a less extent by some white artists. 

The favorite work is the manufacture of cribbage 
boards from walrus tusks During my stay at Nome, 
however, an Eskimo brought in a mammoth tusk with 
etchings by a native artist I also saw a very cleverly 
carved set of chessmen, made from ivory of the mam- 
moth by Max Roth. 

The pieces are carved to represent in the human 
figures different nationalities, in the knights various 
animals, and in the castles orders of architecture. 
The white pieces represent civilization, the black ones 
—indicated only by a red base—represent barbarism 
or lack of civilization 

The white king and queen are medieval monarchs, 
clad in appropriate costume, the king wearing the 
chain with pendent lamb, insignia of the order of the 
Golden Fleece, and both figures wearing ermine. 

The black king is a Roman emperor with toga, laurel 
wreath and coronet; the queen an American Indian, 
with feather crown, braided hair, earrings, necklace 
and blanket 

The white castles are Ionic and Corinthian columns; 
the black ones are Doric and Gothic, the Gothic con- 
sisting of four small columns joined in one, and sur- 
mounted by a wreath of ivy. Each of the castles has 
a globe on top. 

The white bishops are an Episcopal prelate wearing 
a cross above his head and another on his breast; and 
a Jewish rabbi, whose miter has a front-plate inscribed 
with the sacred name Jehovah. His breast plate is 
the Urim and Thummim, and he is girt with the 
sacerdotal girdle. The black bishops are one of the 
Greek church wearing on his miter the emblematic 
cross of that church which has two cross pieces, and 
on his breast the crucifix; and a Roman Catholic 
bishop of the Italian type, with curled hair and simple 
costume, having a plain cross on his breast 

The white knights are the horse, as in ordinary 
chess sets, and the dog, domesticated animals, and 
both utilized in Alaska for the same service; the 
black ones are wild animals, the bear and the lion. 

The white pawns are an American and an English- 
man, each wearing a high hat, the Scotchman with a 
feather in his cap, the Irishman with a slouch hat, a 
Jew wearing a high hat,a Hungarian with a feather in 
one side of his slouch hat and pipe in the other, a 
Spaniard with slouch hat and earrings and a Japanese 
witha straw hat and an enormously elongated mustache. 

The black pawns represent four continents and are 
an Amerind (to adopt the new nomenclature of an- 
thropologists) with feather headdress, and an Eskimo 
of Alaskan type with mustache and fur hood for 
America; a Frenchman with felt hat and beard 
trimmed as Napoleon, and a German peasant for 
Europe; a turbaned Turk with crescent on his brow, 
a Persian with fez and a Chinaman with long queue 
on his back for Asia; and a thick-lipped negro for 
Africa. 

_ >+e+> 

The Pennsylvania Railroad Company has ordered 
from the Baldwin Works 250 high-class freight loco- 
Motives, worth $3,250,000, to be delivered within the 
first six months of 1903. This is probably the largest 
order ever given by a railway company to a single 
firm. . The entire number of locomotives to be ordered 
from various manufacturers will probably be increased 
to 400, 


Scientific American 


Kngineering Notes. 

A comprehensive estimate of the amount of silt 
removed from the estuary of the River Mersey at 
Liverpool to maintain an open channel for the large 
Atlantic liners is afforded by the last annual report 
of the Mersey Dock Board Engineers, which shows that 
28,000,000 tons of sand have been removed by dredg- 
ing from the Mersey River, and 36,000,000 tons from 
the estuary channels since the operations were com- 
menced, ten’ years ago, During the past year 27,000 
cubic yards of material were dredged in the vicinity 
of the new river entrances to the deep-water docks. 
A much larger amount of general engineering work 
has been carried out in the docks during 1901 than 
during any previous year, the expenditure for the 
twelve months being nearly $7,500,000. 


The government of New South Wales has received 
tenders for the new huge bridge that has been designed 
to span the harbor of Sydney, and which when com- 
pleted will rank as one of the finest bridges in the 
world. The structure is to be 3,000 feet in length, not 
including approaches, and the latter are not considered 
in the estimates for the bridge itself. The tenders for 
the contract, which were as follows, are remarkable 
for their variation: 

Joseph Bentley, Leeds, England, $38,602,390; Alex. 
Findlay & Co., Motherwell, Scotland, three tenders 
ranging from $7,619,185 to $8,309,330; William Arrol 
& Co. and Head Wrightson & Co. $8,553,440; the 
Cleveland Bridge and Engineering Company, Darling- 
ton, England, $8,970,590; Compagnie de Fives, Lille, 
France, $15,253,750; E. & C. Bridge Company England, 
three tenders ranging from $8,330,000 to $9,719,375; 
J. Stewart & Co., Sydney, six tenders ranging from 
$5,564,295 to $9,665,970; Gilbert Weaver, Sydney, $8,- 
876,035; Henning & Hildebrand, New York, $10,000,000, 

The Census Bureau has issued a report on the manu- 
facture of locomotives, which shows a capital of $40,- 
813,793 invested in the twenty-eight locomotive works 
reporting for the United States. The value of the 
products is returned as $35,209,048, to produce which 
involved an outlay of $10,899,614 for wages, $1,369,341 
for miscellaneous expenses, and $20,174,395 for ma- 
terials used. At the twenty-eight establishments 2,774 
locomotives of all classes were built, with an aggre- 
gate value of $27,121,063, compared with 2,409 locomo- 
tives, valued at $19,752,465, built in nineteen estab- 
lishments in 1890. In addition, 272 locomotives, valued 
at $3,276,393, were constructed at twenty-six railroad 
shops, making a total of 3,046 locomotives, valued at 
$30,397,456, built in fifty-four establishments during 
the census year 1900. There was a considerable in- 
crease in the value of locomotives during the ten 
years. The 2,409 locomotives built in 1890 had an 
average value of $8,199, while the 2,774 built at locomo- 
tive works in 1900 averaged $9,777 in value, an increase 
of $1,578, or 19.2 per cent, due in part to changes in 
size and construction. The increase in the number 
of locomotives built in 1900, as compared with 1890, 
was largely due to the foreign demand, the number 
exported in 1900 being 525, compared with 161 in 1890, 
an increase of 364. Pennsylvania led in the manu- 
facture of 1900, with 48.2 per cent of the total value 
of products. In 1890 that State also led in value of 
products, with 44.6 per cent of the total. New York 
was second, with 27 per cent. New Jersey was third. 

The utilization of petroleum for fuel and other com- 
mercial purposes is being more widely adopted, com- 
paratively speaking, in the little European state of 
Roumania than in many other larger and more im- 
portant countries. Nearly all the sugar mills, dis: 
tilleries, gas works, hospitals and manufactories in 
Roumania now use petroleum refuse as fuel, as welli 
as the state railway, woon which it is employed largely 
for the locomotives. During the last two years the 
price of British coal, which was formerly almost ex- 
clusively used in the manufactories, has mounted to 
about $10 per ton. Considering that the heating effect 
of petroleum residue is about one and a half times 
that of coal, and taking the price of coal at $10 per ton, 
the comparative value of petroleum residue is equiva- 
lent to $15 a ton. The average price of residuum, 
however, is about $8, and crude petroleum $7 per ton. 
It is.proposed to hold a Petroleum Congress at Buch- 
arest in 19038. Before this congress will be laid geo- 
logical maps of Roumania, showing the petroliferous 
zones, worked and unworked; maps showing the salt, 
lignite, coal and quarries existing in the country; 
tables explaining the growth and development of the 
petroleum industry, a series of geological sections of 
the most important works and soundings, analyses of 
the chemical and industrial properties of the petroleum, 
photographs of the chief refineries and workshops, a 
series of geological sections of the valleys, plans of 
injectors in service for the use of petroleum as a com 
bustible as employed by the Roumanian state railways 
and navigation societies, and a map showing the geo- 
graphical position of Roumania in regard to other 
countries, buyers of petroleum, the means and cost of 
transport, besides other matters of importance bearing 
on the subject of petroleum, 
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Electrical Notes. 

It has been announced that Ernest Ruhmer, of 
Berlin, has succeeded in carrying on a telephonic con 
versation, the impulses having been transmitted along 
a ray of light. The facility of a light beam to carry 
sound was first discovered by Alexander Graham Bell, 
the inventor of the telephone, while he was at work on 
some features of the telephone, over twenty vears ago. 
He abandoned experiments on this line, as the dis. 
covery seemed to have little or no practical value, 


A power plant is now in operation utilizing the 
water from the Cauvery Falls of India. The current 
is being carried ninety miles away, and there made use 
of in gold mining. The difficulties attending the erec- 
tion of this plant and the transmission line were 
enormous, nearly all of the material being conveyed te 
the point by trained elephants or on the backs of mules 
and bulls. A path had to be cut through a jungle, 
infested by flerce animals, serpents and dangerous 
insects. One of the most serious difficulties to over. 
come, notwithstanding these terrors, was the supersti- 
tions of the natives, who regarded the river as sacred, 
and with great difficulty could be induced to werk on 
the project. 

The electro-chemical industry of this country has 
grown up since 1890. But its growth has been rapid 
in that decade, indeed, so rapid as to make serious 
inroads on the older processes. As an example of this 
movement may be cited the electric production of cal- 
cium bisulphid. The substance is made by one of the 
most ingenious chemical applications of electricity. 
The process in question is the invention of Bdward R. 
Taylor, and was put in operation in 1900. The process 
is continuous, the current being regulated either by 
the amount of conductive carbon introduced into the 
furnace or by reducing the working surface of tiv 
electrodes by partially submerging them in the molten 
sulphur. 

Prof. M. |. Pupin, of Columbia University, in a paper 
on “The Law of Magnetic Hysteresis” read at a recent 
meeting of the American Philosophical Society, pre- 
sented an account of a mathematical and experimental 
research upon the magnetic properties of iron whith 
resulted in the discovery of a new law in magnetism. 
This law can be stated as follows: “The heat gener 
ated per unit volume of iron during a cycle of magne 
tization is proportional to the cube of magnetic inten- 
sity.” This law holds true within the first of the three 
well-known intervals of magnetization. It was dis- 
covered by determining accurately the resistance of the 
magnetizing helix, employing vibratory magnetizing 
forces of about 1,000 periods per second, and then sep- 
arating the various components of this resistanes by 
means of mathematical analysis. This investigation is 
an extension of the researches of Prof. Ewing, of Cam- 
bridge University, England, and of Lord Rayleigh, 
employing a new and very much more sensitive method. 
Its results have a very important practical bearing 
on the manufacture of inductance coils. From its 
purely scientific aspect the new law derives its prin- 
cipal interest from the fact that it will materially assiat 
in the formulation of the physical theory of magne- 
tism. 

Discussing European prattice in electric traction in 
the Street Railway Journal, Mr. H. Vellgath says the 
most notable departure in European practice from 
American standards is in the use of the bow instead 
of the trolley wheel. During the last few years the 
former has grown steadily in favor, although it is not 
as generally used as the wheel. It is claimed on be- 
half of the bow trolley that it eliminates all danger of 
loss of contact, and that there is no necvasity for re- 
versing the bow when the direction of the car is 
changed. Greater contact surface is afforded and much 
easier spans in curves @re secured. The bow, waile im- 
proving the appearance of the overhead construction, 
greatly ¢ “veases the cost of maintenance. In order 
to allow tne bow to turn over automatically when the 
car changes its direction, the distance between the rail 
and the troiley line ought to be as constant as possible. 
European engineers who favor this form of construc- 
tion contend that there is no difficulty in doing this, 
and even many users of the trolley wheel favor the 
bow for higher speeds and heavier traffic where heavy 
currents are used. The writer states that many 
changes and improvements have been made in the bow 
in recent years, and in its present form it is favorably 
considered by the engineers of many systems who, 
however, adopted the trolley wheel when the bow was 
not in so efficient a state as it is at the present time. 
Further discussing European practice, the writer notes 
that the slotted conduit with complete metallic circuit 
has been found satisfactory, but it is only used in 
large cities where the traffic is very dense, where the 
difference in cost between it and a modern first-class 
trolley construction is very slight, and where the 
undertaking may be expected to pay good interest. On 
the Continent it has been installed only where the 
trolley has been forbidden. Thus, the system is ex 
tensively used in Berlin, Brussels, Paris and Bude- 
pest, and on a smaller scale in a few other cities, 
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THE STEAM YACHT “ ARROW "—THE 
FASTEST BOAT IN THE WORLD 
On the eastern shore of the Hud 

son River, near Ardsley and adjacent 

to the right of way of the New York 

Central Rallroad the government 

engineers some time ago placed cer 

tain stake which marked the be 
ginning and the ending of an accut 
stely-measured nautical mile or knot 

This course was laid off for the pur 

pose of testing torpedo boats before 

their acceptance by the United States 
government The sighting marks 
consist at each point of two poles 
set up 150 feet aparm, one near the 

water's edge and the other about 150 

feet back of the New York Central 

tracks When the observer on a vee 
sel that is under test brings the two 
poles in line he knows that he is ex 
actly at the starting point of the 
mile Similarly when the poles at 
the end of the track are in line he 
knows that he is crossing the finish 
ing line 

Over this course, and running at 

a distance of about 250 yards from 

the shore line, the steam yacht “Ai 

row” recently covered a nautical mile 
in exactly one. minute and 32 se 
onds, or at the rate of 39.13 knots 

an hour. This is equivajent to 45.00 

statute miles an hour and constitutes 

a new record for veasels of any kind 

whatsoever The “Arrow” was de 

signed by Charles D. 

Mosher, of this city, 

whose name is identi 

fied with the production 
of some of the fastest 
steam craft of the 

world, his “Ellide,” a 

smaller vessel than the 

Arrow,” haying steam 


ured mile at a rate of 
34.73 knots an hour 
Although the speed 
aimed at by the Ar 
row was extraordinar 
ily high, namely 40 knots 
an hour, the uniform 
success which has at 
tended the high speed 
trials of the Mosher 
boats led those who 
have followed the per 
formance of his craft, to 
expect that the designed 
speed would be reached, 

lhe ‘Arrow is a 
twin-screw yacht 130 
feet 4 inches total 


length, 12 feet 6 inches + 


STEAM YACHT “ARROW.” 


beam, 3 feet 6 inches 

normal draft with a 
displacement on 

that draft of 66 

tons. In de ——-- 
signing the ves 
sel particular 
attention was 
paid to the 
question of se 
euring the 
greatest possible 
strength for thé 
least weight of 
material; and 
the hull is un 
usualiy light 
considering the 
great power, 
1,000 horse pow 
e which is de 
veloped when 
the vessel is at 
full speed. The 
lines are similar 
to those with 
which we are 
familiar in the 
torpedo-boat de 
Stroyer but 
they are great 
ly refined: and 
owing to the 
fact that the 
greatest beam 
lies weil aft 
and that this 
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Twin-Screw, Quadruple Expansion Engines of the “ Arrow.” 


Copyright 1902, by J. C 
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FASTEST CRAFT IN THE WORLD. SPEED ON TRIAL, 39.13 KNOTS. 


180 feet 4 inches ; beam, 12 feet 6 inches ; draft, 3 fect 6 inches ; displacement, 66 tons ; borse power, 4,000. 


“VELOX,” FASTEST DESTROYER AFLOAT. 
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SPEED, 33.64 ENOTS. 
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Fitted with reciprocating engines for craising and with turbines for full speed. Length, 210 feet ; 


horse power, 10,000, 


beam, 21 feet; draft, 7 feet ; displacement, 315 tons ; 


| shown in 
| 
| 


| 
tions and 


a smooth 


| ing a grate 


wa feet 


stern, the lines of the yacht are re. 
markably easy and well adapted to 
high speed results. The 
great sweetness of her model was 
the fact that when the 
“Arrow” was steaming, in the earlier 
part of the mile trial, at a speed of 
over 40 knots an hour, she made re. 
markably little fuss, there being no 
lofty and crested bow wave, such ag 
is seen at the high speed trials of tor- 
pedo boats. 
| The construction of the boat is 
| composite in character, steel frames 
below the water line and aluminium 
above, except 


in the boiler and en- 


gine room spaces, where they are of 
steel throughout. 
plates, reverse frames, bunkers, bulk- 


Keelson, lower 


heads, boiler saddles, engine founda- 
other details are also of 
steel. The sides are double planked 
with mahogany, which is brought to 
fair surface and highly 
Deck beams are aluminium 
bulb angles, while aluminium is used 
many other details. The 

vessel is strengthened longitudinally 
by diagonal strappings of steel plates, 
The motive power consists of two 
water-tube boilers, contain- 


surface of 120 square 


heating surface of 5,540 
the weight empty of each 
boiler being 6.43 tons. The boilers 


were designed to sup- 
ply steam at 440 pounds 
to the square inch, al- 
though on the trial the 
pressure never exceed- 
ed 400 pounds to the 
square inch, that being 
the limit allowed by the 
inspectors The twin- 
engines, of which we 
present an iliustration, 
are of a type which has 
been specially designed 
for these high spéed 
craft. They are quad- 
ruple expansion, with 
cylinders of 11, 17, 24, 
and 32 inches diameter 
by 15 inches _ stroke. 
The workifg pressure 
varies from 350 to 400 
pounds per square inch 
and the _ revolutions 
from 540 to 600. The 
calculated power devel- 
oped under 540 revolu- 
tions and 350 pounds 
pressure at the engine 
is 4,000 horse power. 
Both engines exhaust 
into one condenser with 
a cooling surface 
of 2,760 square 
Between 
the steam cylin- 
ders there is in- 
stalled a series 
of re-heaters, 
each one of 
which is capable 
of supplying the 
entire thermal 
equivalent of the 
work expended 
during the ex- 
pansion, thus 
keeping the 
steam in a stU- 
per-heated con- 
dition through- 
out its working 
cycle. These re- 
heaters dry the 
steam and pre 
vent cylinder 
condensgstion. 
The feed 
water before re 
turning to the 
boilers is heated 
} in fourstage 
af feed-water heat- 
ers, being finally 
delivered to the 
oiler at a tem- 
perature of 
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about 350 degrees. From what we have said it will be 

geen that the development of power is very high for 

the weights involved. Thus the weight of the boilers 

per square foot of heating surface, when they are full 

of water, is 6.3 pounds. The indicated horse power per 

square foot of grate surface is 33, while the weight in 

pounds per horse power of engines, boilers, including 

water, and all auxiliaries, is only 17.78 pounds 
Points which make for high economy, and hence for 

a large return of power per pound of 

boiler and pound of coal may be sum 

marized as follows: Great initial pres 

sure (from 100 to 150 pounds greater 

than the common practice in high 

speed boats) ; the considerable wire 

drawing from the boiler to the engine, 

tending to dry and superheat the steam | 

results 

which are also enhanced by the action 

of the re-heaters on the cylinders; 


and reduce the condensation 


and the reduction of the cylinder clear 
ances in the engine to a very low value. 

With regard to the results actuall) 
obtained, if we would estimate them 
in their full value, we must bear in 
mind that the designer, who has al 
ways superintended the speed trials 
of the earlier vessels, was absent on 
this occasion. There were, moreover, 
certain untoward circumstances con 
nected with the trial which undoubt- 
edly prevented the attainment of the 
fullest speed of the vessel Judging 
from the fact that provision had been 
made by those in charge of the trial, 
for instantly opening the four safety 
valves on the two boilers, it would 
seem that there was a certain measure 
of nervousness in the engine room 
force which, in itself, would not con- 
duce to securing the highest results. 
Cords had been tied to the safety valves 
and an engineer placed so that he 
could instantly open all four valvas. 
The craft came down to the line at a 
epeed which must have been some- 
thing over 40 knots an hour and had proceeded, under 
a boiler pressure of 400 pounds per square inch, over 
about one-quarter of the mile course, when one of 
the safety valves lifted. At this instant the engi- 
neer told off to watch the valves, pulled the rope and 
released the other three, so that the “Arrow” com 
pleted the remaining three-fourths of the course with 
an enormous volume of steam blowing from her boi! 
ers. AS a consequence the pressure ran down to 250 
pounds, at which pressure it stood when the mile was 
completed. 
ing off of the speed; but in spite of this the estimated 


There was, in consequence, a visible fali 


speed of 40 knots an hour was closely approximated, 
the actual speed being 39.13 knots an hour. The sight- 
ing of the marks was done by one observer and the 
stop watch was held by another, the result being care- 
fully checked 
by severa! 
watches on 
board, all of 
which agreed 
with the result 
given out by 
the time 
keeper. 

In discussing 
the results, the 
designer, Mr. 
Mosher, points 
out that the 
“Arrow” was 
drawing about 
5 inches more 
than her de- 
signed normal 
draft of 3 feet 
6 inches; that 
the boiler pres- 
sure, even at 
the starting 
point was forty 
Pounds below 
the designed 
Pressure; and 
that the vessel 
had not been 
out of the 
water for sey- 
ral months 
and, therefore. 
her bottom was 
hot as clean as 


could be de- 
sired for a 
Speed tria}. 
These consid. 
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erations would seem to justify the belief that when 
steaming on her designed lines and with a perfectly 
clean bottom, the “Arrow” would make, and probably 
somewhat exceed, a speed of 40 knots an hour. 

We also present illustrations of the fastest torpedo- 
boat destroyer, the “Velox” of the British navy. She 
was constructed by the same builders as the ill-fated 
“Viper” and “Cobra,” and like them is driven by tur- 
bine engines. Mr. Parsons of turbine fame had found 





THE EAST ALONG TOP OF DAM. REGULATING GEAR FOR SLUICES 


TO THE RIGHT. 


that the “Viper” and the “Cobra” were not so econom- 
ical as could be wished when running at ordinary 
Passenger steamers run always at 
their highest speed, but warships only require their 
full power occasionally, and in common with al! steam 
engines, the steam turbine does not show high effi- 
ciency when working much below the power for which 
The arrangement arrived at in the 
“Velox” is as follows: 

The main propelling machinery consists of two in- 
dependent sets of Parsons turbine engines, one high- 
pressure and one low-pressure engine being on each 
side of the vessel. This gives four turbines, each of 
which has its own line of shafting, and, as each shaft 
carries two propellers, there are’ eight propellers in all. 
The high-pressure turbines drive the outer shafts and 


cruising speeds 


it is designed. 





THE NAVIGATION CHANNEL—ENTRANCE TO LOCKS FROM THE NORTH, 


189 


the low-pressure turbines the inner ones. For going 
astern reversing turbines are incorporated in the ex- 
haust casing of each of the low-pressure cylinders. A 
novel feature in this vessel is the introduction of or- 
dinary reciprocating engines fitted in conjunction with 
steam turbines. These engines are of the triple-com- 
pound type, and are coupled direct to the main turbines 
and work in conjunction with them. They take steam 
directly from the boilers, and exhaust through the 
high-pressure turbine, the exhaust 
from the latter passing in turn 
through the low-pressure turbine, and 
from thence to the condensers. These 
reciprocating engines are for use at 
cruising speeds, when low power only 
is needed, and are therefore of com- 
paratively small size. When higher 
powers than those needed for absolute 
cruising speeds, under ordinary condl- 
tions, are needed, steam will be ad- 
mitted to the turbines direct from the 
boilers; and when the highest speed is 
needed, which would bring the rate of 
revolution beyond that permissible 
with reciprocating engines, steam will 
be entirely cut off from the latter, they 
being at the same time thrown out of 
gear, and the steam turbines alone 
will be used. With this arrange- 
ment the “Velox” will doubtless prove 
an exceptionally economical destroyer 
at cruising speeds. 

The boilers are of the Yarrow type, 
and have been made by Messrs. Haw- 
thorn. 

The hull of the “Velox” has been 
built by Messrs. Hawthorn, Leslie & 
Co. She is 210 feet long, 21 feet wide 
and 12 feet 6 inches molded depth. 
The maximum speed made by the “Ve 
lox” up to the present is 33.64 knots, 

_—-— eo 2 oa 

THE NILE IRRIGATION WORKS.* 

The monumental dam at Assouan, 
by far the greatest achievement of 
the kind in ancient or modern times, 
which will form a reservoir in the Nile Valley capable 
of storing 1,000,000,000 tons of water, will not only 
produce a revolution in the primitive and laborious 
methods of irrigation in Egypt, but will reclaim to 
the uses of the husbandman vast areas of land that 
hitherto have been accounted arid and worthless desert. 

The old system of irrigation was little more than a 
high Nile flooding of different areas of land or basins 
surrounded by embankments. Less than a hundred 
years ago, perennial irrigation was first attempted to 
be introduced by cutting deep canals to convey the 
water to the lands when the Nile was at its low sum- 
mer level. When the Nile rose, these canals had to be 
blocked by temporary earthen dams, or the current 
would have wrought destruction. As a result, they 
silted up, and had to be cleared of many millions of 
tons of mud 
each year by 
enforced labor, 
much misery 
and extortion 
resulting 
therefrom. 
About half a 
century ago the 
first serious nat- 
tempt to im- 
prove matters 
was made by 
the construc- 
tion of the 
celebrated 
Barrage at the 
apex of the 
Delta. This 
work consiscs, 
in effect, of two 
bricked arched 
viaducts cross- 
ing the Roset- 
ta and Dami- 
etta branches 
of the Nile, 
having togeth- 
er 132 arches 
of 16 feet 14 
inches span, 
which were 
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entirely losed by tron sluices during the summer 
mont thus heading up the water some 15 feet 
and throwing it at a high level into the six main 
irrigation canals below Cairo In the summer months 
the whole flow of the Nile is arrested and thrown into 
the aforesaid canal: The old Barrage was constructed 
inder great difficulties by French engineers, subject to 
the passing whims of their oriental chiefs About 
fifteen years elapsed between the commencement of the 
work and the osing of all the sluices, 

ind another twenty years before the 


strengthened 
fulfill the 

cde 

em 


structure was sufficiently 
British 


duties 


by engineers to 


for which it was originally 


signed Forced labor was largely 


ployed in its and at 
12,4 


laborers 


onstruction one 


time 00 soldiers 1.000 marines 


2000 and 1,000 were 


old 


with 


masons 


at work at the Barrage 


the Nile 


In connection rese! 


voir, subsidiary weirs have 


old 


tress on that 


con 
the to re 
The 
de 


atructed below Barrage 


duce the structure 


system adopted was a novel one 


vised by Major Brown, Inspector-Gen 


eral of Irrigation in Lower 


His 
tirely 


Egypt. 
to almost 
killed 


to dry 


aim wa adispense en 


with | labor; 


the 


ant and 


and so, without 
bed of the 
blocks 


rubble dropped 


attempting 


river, he made solid mason 
ry under water by grouting 


by natives 
Both 


dammed 


into a mov 


able timber branches of 
the Nile 


ons 


aisson 


were thus in three 


sea at a cost,. including 


locks 


other subsidiary 


naviga 
Many 
and 


tion of about $2,500,000 


works have been 


will be including 


the Bahr 


constructed 


regu 


lators, such as that on Yusuf 
canal 
By the 
works constructed 
the 
the 


across 


far most important of the 


to enable the water 


stored up to be 


to 


in great reservoir 


utilized greatest advantage is 
Nile at 


Cairo 


the Barrage the Assiout 


about 250 which 
Aird & 


few 


miles above 


was commenced by Sir John Company in the 


winter of 1898, and ago In 


Bar 


months 
the 


ompleted a 
this 
of 


work resembles old 


but 


general principle 


rage at the apex the delta in details of con 


here is 
of 
length 


truction 
the 
The 


rather 


similarity material 
brick the 
of 


half a 


as 


old work is and new one is of stone 


total the structure is 2,750 feet, or 


mile, and it includes 111 


feet 4 


more than 


arched openings of 16 inch span, capable of 


sluice gates 16 feet height 


to 


steel 


the 


closed by 


being 
rhe ol 


in 
work is the 


of 


ject of improve 
Middle 


additional 


present 


perennial lands and 


the 


irrigation in Egypt 
of 


throwing 


Fayoum, and to bring an area about 


300,000 acres under such irrigation, by 


the 


more 


at a higher level into great Ibrahimich 


the 


water 


canal intake of whith is immediately above the 


Barrage 


On the Nile the onditions are very special, and 


in Some respect advantageous for tae construction of 


barrages At Assiout the mode of procedure 


the 


dams and 


the site of proposed season's work 


inclose 


was to 





LONGITUDINAL AND CROSS SECTIONS OF THE ASSOUAN DAM. 
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rr 
by temporary dams or sudds of sandbags and earth 
work, then to pump out and keep the water down by 
powerful centrifugal pumps, crowd on the men, ex 
cavate, drive the cast iron sheet piling, build the 
masonry platform and piers, lay the aprons of puddle 
clay and pitching, and get the work some height above 
low Nile level before the end of June, so that the 
temporary dams should not require reconstruct!.c 
after belng swept away by the flood The busiest 
months were May and June, when in the year 1900 
the average daily number of workmen was 13,000 
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Assiout, as already observed, is about 250 miles above 
Cairo. The great dam at Assouan is 600 miles above 
the Between Assiout and Assouan the 
remains of many temples exist, of far greater interest 
and importance than those at Phile. The latter ruins, 
attracted more attention in 
being situated immediately above 
of the will partially 


same point 


however, have recent 
the 
flood 


would 


because, 
the filling 


days, 


dam, reservoir 


Phile Island during the tourist season. It 


be 

















CAST IRON LINING FOR ONE OF THE SLUICES 


of 
who 
the present 
dam above one Mr. Willcock: 
of the engineers of the Public Works 
partment of Egypt, who was instructed by Sir William 
Garstin dam 
between Cairo and Wady Halfa, unhesitatingly decided 


who first thought construct 
Nile 
that 


the 


idle to speculate as to 


the 
conclusion 


Valley, or first 
the 


best 


reservoir 


at the 


ing’ a 
rived 


in al 


site of 


Assouan was 


one ablest De 


to survey various suggested sites for a 


that the Assouan site was the best, and the majority 


of the International Committee, who visited the site 
in 1894, came to the same conclusion This conclu 
sion had, however, been anticipated by Sir Samuel 
Baker more than forty years ago, from mere inspe 
tion of the site without surveys This single dam 
proposed by Sir Samuel Baker forty years ago is in 
effect the one which is practically now completed. The 
Assouan dam is not a solid wall, but is pierced with 
sluice openings of sufficient area for the flood dis- 
charge of the river, which may amount to 15,000 tons 
of water per second. There are 180 such openings, 
mostly 23 feet high by 6 feet 6 inches wide; and where 


subject to heavy pressure when being moved they are 


of the well-known Stoney roller pattern 

The total length of the dam is about 14 miles; 
the maximum height from foundation, about 130 feet; 
the difference of level water above and below, 67 feet 


and the total weight of masonry over one million tons 
Navigation is of 
'ocks, each 260 feet long by 32 feet wide. As remarker 
in the case of Assiout, the difficulties in dam construc- 
tion are in design, but the carrying of 
the works. When the “rotten rock” in the was 


provided for by a “ladder” four 


not in out 


bed 
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discovered Sir Benjamin Baker reported to Lord 
Cromer frankly that he could not say what the extra 
cost or time involved by this and other unforeseen 
and that all that could be gaiq 


however bad the conditions, the job could 


conditions would be, 


was that 


be done. Lord Cromer replied that the dam had to 


be completed whatever the time and cost. The cop. 
tract was let to Sir John Aira & Company, of London 
with Messrs. Ransomes & Rapier, of London, as 


sub-contractors for the steel work, in 


February, 1898 Two months after 
signing the contract the permanent 
works were commenced, and before the 
end of the year thousands of native 
laborers and hundreds of Italian 
granite masons were hard at work. 


On February 12, 1899, the foundation 
stone of the dam was laid by the Duke 
of Connaught Many plans were con- 
engineers and con- 


tractors for putting in the foundations 


sidered by the 


of the dam across the roaring cataract 


channels, and it was finally decided 
to form temporary rubble dams across 


three of the channels below the site of 


the great dam, so as to break the 
force of the torrent and get a pond 
of comparatively still water up stream 
to work in Stones of from 1 ton to 
12 tons in weight were tipped into 
the cataract and this was perseverer 


with until finally a rubble mound ap- 
peared above the surface of the water. 


The first channel was successfully 
closed on May 17, 1899, the depth 
being about 30 feet and the velocity 
of current nearly 15 miles an hour. 
In the case of another channel the 
closing had to be helped by tipping 
in railway wagons themselves, loaded 
with heavy stones and bound together 
with wire ropes, making a mass of 
about 50 tons, the great mass being 


pecessary to resist displacement by the 
torrent 


These rubble dams were well tested 


when the high Nile ran over them; and on work 
being resumed in November, after the fall of the 
river, water-tight sandbag dams, or sudds, were made 
around the site of the dam foundation in the still 
waters above the rubble dams and pumps were fixed 
to lay dry the bed of the river. This was the most 


exciting time in the old stage of the operations, for 
no one could predict whether it would be possible to 
the whether the not pour 
through the fissured rock in altogether overwhelming 
12-inch centrifugal pumps 
with one small 
gravel and 
in the rock 
covering 


dry bed, or water would 
Twenty-four 
provided to deal if 
channel; happily the 
embankments stanched the 
and the great 
the bottom of ‘this channel, and a couple of 12-inch 
sufficed 


masonry 


volumes 
were necessary 


but sandbags and 


sand fissures 


interstices between bowlders 
pumps 

rhe of 
British Portland cement mortar 
rubble set by hand with about 40 per cent of the bulk 
in cement mortar, four of sand to one of cement. All 


is of local granite, set in 
The interior is of 


the dam 





the face work is of coursed rock faced ashlar, & 


cept the sluice iinings, which are finely dressed. This 
was steam crane and Italian masons’ work. There 


was a great pressure at times to get a section com: 
pleted before the inevitable rise of the Nile, and as 
much as 3,600 tons of masonry was executed per day, 
chiefly at one point in the dam. A triple line of rail- 
way and numerous trucks and locomotives were 
provided to convey the materials from quarries and 
stores to every part of the work The maximuD 
number cf men employed was 11,000, of whom 1, 
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were European masons and other skilled men. Mr. 
Wilfred Stokes, chief engineer and managing director 
of Messrs. Ransomes & Rapier, was responsible for 
the detailed designing and manufacture of the sluices 
and lock gates; 140 of the sluices are 23 feet high 
by 6 feet 6 inches wide, and 40 of them half that 
height; 130 of the sluices are on the “Stoney” prin 
ciple with rollers, and the remainder move on sliding 
surfaces rhe larger of the Stoney sluices weigh 
14 tons, and are capable of being moved by hand under 
a head of water producing a pressure of 450 tons 
against the sluice 

There are five lock gates, 32 feet wide, and vary 
ing in height up to 60 feet They are of. an entirely 
different type from ordinary folding lock gates, being 
hung from the top on rollers, and moving like a slid 
ing coach house door. This arrangement was adopted 
for safety, as 1,000,000,000 tons of water are stored 
up above the iock gates, and each of the two upper 
gates is made strong enough to hoid up the water, 
assuming the four other gates were destroyed. 

When the river is rising the sluices will all be 
open, and the red water will pass freely through, 
without depositing the fertilizing silt. After the 
flood when the water has become clear, and the dis- 
charge of the Nile has fallen to about 2,000 tons 
per second, the gates without rollers will be closed, 
and then some of those with rollers; so that, between 
December and March the reservoir will be gradually 
filled. The reopening of the sluices will take place 
between May and July, according to the state of the 
Nile and the requirements of the crops 

Between December and May, when the reservoir is 
full, the island of Phile will in places be slightly 
flooded. As the temples are founded party on loose 
silt and sand, the saturation of the hitherto dry soil 
would cause settlements and no doubt injury to the 
ruins. To obviate this risk, all the important parts, 
including the well-known Kiosk, or “Pharaoh’s bed,” 
have been either carried on steel girders or under- 
pinned down to rock; or, failing that, to the present 
saturation level It need hardly be said that, having 
regard to the shattered condition of the columns and 
entablatures, the friability of the stone, and the run 
ning sand foundation, the process of underpinning 
was an exceptionally difficult and anxious task 

At present it is impossible to estimate the far- 
reaching beneficial influence these irrigation works 
will bestow upon Egypt, but the reclamation of so 
many thousands of acres of desert for agricultural 
development cannot fail to improve the agricultural 
possibilities of the land and assist Egypt to regain 
the prosperity it enjoyed in the era of the Pharaohs. 


>-+e- 2. — 
UNIVERSAL WORKHOLDER. 

The intricate and delicate work of the jeweler’s art 
may be greatly simplified by the employment of the 
universal workholder, such as the one herewith illus- 
trated. This device, which is the invention of Messrs. 
Everett G. Couch and Nelson D. Wells, of Southern 
Pines, N. C., permits of the finest adjustments and 
will securely hold the material to be operated on in 





any desired position 

In the construction of the device two standards are 
employed 
threaded. Supported on these threaded ends are two 


having their upper ends reduced and 


parallel] bars, on the upper one of which a screw 
thread is cut. Movable on these rods are two carrier 
blocks, each provided with a nut which engages the 
thread on the upper rod and by means of which the 
blocks may be given a lateral adjustment. Slight 
vertical adjustment may be had by operating the nuts 
on the standards, and thereby raising or lowering the 
threaded rod. A U-shaped wire arm secured to each 
block forms a support on which the joint block of the 
tweezers is mounted to slide. The tweezers have a 
ball-and-socket connection with the joint block, so 
that they may be secured at any desired angle by the 
manipulation of a thumb-nut, and they may also be 
secured at any height on the wire arm by tightening ¢ 
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thumbscrew in the joint block; thus an unlimited 
variety of angles may be obtained. 

The value of the device will be readily appreciated 
by the jeweler. The delicate horizontal adjustment, per- 
mits a joint when made te be opened for the insertion 
of solder and closed again without the slightest varia- 
tion, If desired, the tweezers may be moved apart 
sufficiently to be swung in line with each other, so 
that a successful butt-end joint of the smallest gold 
wire can be made. Additional tweezers may be easily 
mounted where required. 

Adjustable on one of the standards is a clamping 
block to which a plate is secured by a ball-and-socket 
joint. Near its outer end this plate is provided with 
an opening in which a small receptacle may be placed 
for heating water, a lamp being situated underneath 
the same. Since the plate is attached to the standard 
by a universal joint, it will be found useful for holding 
charcoal, against which the work held by the tweezers 
may be placed while soldering. The charcoal is held 
between toothed jaws having slotted shanks which per- 
mit adjustment for the varying widths of charcoal, 
while the same may be secured at any desired posi- 
tion along the slots at each side of the plate The 
entire device is characterized by its simpiicity of con- 
struction which, nevertheless, does not detract from its 
efficiency for the most varied requirements. 

- we - 
AN IMPROVED KNIFE. 

A patent has recently been granted to Mr. Newton 
E. Putney, of Southbridge, Mass., for an improvement 
in tools. such as knives, awls and the like having slid 
able blades or sheaths. The invention provides a tool 
of this type which can be readily 
manipulated with one hand to bring 
the blade into active cutting position 
or to conceal the same against pos- 
sible injury to persons coming into 
contact with it. 

Our illustration shows a knife hav- 
ing this improved construction. The 
handle of the knife contains a longi- 
tudinally-extending recess in which 
a metal lining, C, is fitted. This lin- 
ing, which is tubular in shape, is 
contracted at the inner end so as to 
be engaged by a transverse pin, G, 
secured in the handle. This pin also 
engages the inner end of the shank, 
A, of the knife blade. The knife 
blade is normally concealed within a 
sheath, #, having a tubular extension 
mounted to slide within the lining, 
C. A shoulder is formed on the inner 
end of this extension against which 
one end of the coil spring, D, presses, 
the other end resting against the bot- 

\- tom of the lining. The spring serves 
tae to move the sheath to its outermost 

IMPROVED position, concealing the knife blade. 

KNIFE. When, however, it is desired to use 

the knife the sheath is moved back 

and held in this position by a spring catch, B, riveted 
at one end to the knife blade and at the other end 
engaging the sheath through an opening in the same. 
A finger piece is provided on the sheath to enable one 
more easily to uncover the blade; while the spring- 
eatch is so arranged that by slight pressure of the 
finger it will be disengaged and the sheath will be 
moved out under spring tension to conceal the blade. 
The knife will be found very serviceable for use in 
stores to cut twine, or for use by carpenters and other 
mechanics: for it may be safely carried in the pocket 





without danger of cutting the same, and yet may be 
readily and quickly brought into cutting position. 


_————-~> +@+ =. -—— 
A STALL FOR HORSES OR CATTLE. 

In the accompanying illustration we show a new 
form of stall for horses and cattle which embodies a 
number of important features. The stall is provided 
with a movable floor whereby it may be adjusted for 
animals of different sizes; it is further provided with 
an adjustable feed-rack mounted to swing over a 
water-trough and feed-trough so as to cut out one or 
both of the troughs and permit an attendant to fill 
them without entering the stall 

The construction of the stall is as follows: The 
feed-trough, A, and water-trough, B, are both supported 
by brackets, M. The feed-rack, C, which is adapted to 
hold hay or like food, is swung on pivots in the side 
walls of the stall and is arranged to just clear the top 
edges of the troughs. A bolt at the bottom of the rack 
serves to lock the same in its different positions. The 
normal position, which is shown in full lines in the 
engraving, affords the animal free access to the feed- 
trough, but cuts out the water-trough. When it is 
desired to fill the feed-trough the rack, C, is moved 
into position, J, indicated by dotted line. In order to 
water the animals the rack, C, is moved back into 
position, K 

Resting on the stable floor, H, are the floor sections, 
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B, which may be moved back into position, LZ, when 
necessary to accommodate larger animals, These floor 
sections are provided with channels into which are 
fitted the strips, &, for directing the drainage against 
the deflector boards, /, and thence into a conduit, G, 
formed in the stable floor, H. The deflector boards ave 
required more particularly when the floor sections are 
drawn outward to position, L. When it is desired to 
clean the stable floor the stall flocr sections may be 
wholly removed and thorough cleansing will thus be 
permitted. 

A patent for this conatruction has recently been 
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granted to Mr. Richard Smith, of Fert William, Unta- 
rio, Canada. 
<> + © + . 
A NEW TYPE OF WATER COOLER. 

In these days of sanitary precautions there is an 
increasing demand for pure drinking water. Physi- 
cians have succeeded in teaching the general public the 
evils of the ordinary ice water cooler, and, as a conse- 
quence, a number of improved coolers have been put 
on the market. Among these is one invented by Mr. 
Charles F. Conover, of 406-420 Bast 53d Street, New 
York city. This cooler is more particularly designed 
for cooling distilled aerated mineral waters and other 
liquids contained in large glass bottles. The construe- 
tion permits of conveniently drawing off the liquid and 
cooling the same without bringing it into direct con- 
tact with the cooling medium. The cooler is provided 
with a bracket, /, extending upward, on which the 
water bottle or demijohn is supported. The stopper 
of this bottle is provided with an air-vent pipe, A, and 
a siphon pipe, B, the latter being connected by a flex- 
ible tube with the outer end of the coil, C, resting on 
the bottom of the cooler. The inner end of this coil 
leads to a faucet, G, through which the water may be 
drawn off into a tumbler, supported on the drip-pan, D. 
Ice is placed on the coil, C, to cool off the water cireu- 
lating therein. The cooler is provided with a bottom 
pan, into which the drainage from the ice and from 
the drip-pan, D, flows. The faucet, #, connects with 
this pan and affords the means through which the 
waste water may be drained off. The flexible con- 
nection on tube, B, is preferably provided with a 
device by which it may be closed whenever it is dis- 
connected from the siphon-pipe at the time an empty 
bottle is being replaced by a filled one. As soon as 
proper connection with the coil has been made, the 
siphon action begins; for the level of the liquid in the 
bottle is above the highest point of the siphon pipe. 

This form of water cooler embodies many excellent 
advantages. Primarily, of course, the water is cooled 
without being contaminated by contact with the ice. 
Again, only a small amount of water is cooled at a 
time, so that when a fresh bottle has been connected 
up, one does not need to wait until its entire contents 
have been cooled before obtaining a glassful of cold 
water. Mr. Conover’s cooler will further be found 
very economical in its consumption of ice. Aside from 
these, other advantages which our limited space pre- 
vents us from enumerating, will readily suggest them- 
selves to our readers. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural tr 

PLOW.—U. Bryan, Modesto, Cal This in 
vention is an improvement in the class of 
wheeled-plows, more particularly gang plows, 
whose frame is supported at the rear end by 
a wheel adapted f vertical adjustment for 
the purpose of urying the depth of the fur 
row or for supporting the plows proper above 
the surface of the ground when the plow Is 
being hauled or shipped 

CRN-SHOCK CARRIER N w LYON 
brighton, lowa rhe object of this invention | 
is first the provision of a simple and strong 
enstruction adapted be turned up on end! 
for ready loatliing of an upright shock on the 

hilele secondly, to provide means for bind 
Ing the shock fo the vehicle In an expeditious 
manner, ind ilrd to provide impaling 
devices adapted to operate with the binding 
devices and securely hold the shock on the 
vehicle against any tendency to become dis 
placed 

Electrical Apparatus, 

INCANDESCENT ELECTRIC LAMP,.--G. C 
Weeesren, Warren, Chio The filament of this 
lamp is so arranged as to produce a maximum 
and symmetrical distribution of light rays. 
Filaments have heretofore been so constructed 
as to produce superior tlumination in a verti 
eal plane or downward direction, and others 
have given superior lateral distribution In 
thix Invention, however, both effects have been 
attained 

ELECTRIC ACCU MULATOR-PLATE A. 
Viscuer, Berlin, Germany This accumulator 
plate consists of hee of lead folded into 
serpentine form the objects attained by this 
improved form are, first, that the plates are 
stiffened——that is prevented from being 
straightened out in any degree-—and, second, 
that their active surface is increased 


Mardware, 


COMBINATION-TOt 


Woop, 








Ful 








ton, and W. G. Lawnence, Cordova, Ll This 
tool has the general form of a monkey-wrench | 
in which various other limplements are em- | 
bodied by certain novel features of structure 
Che tool ts particularly useful to bicyclists and 
automobile drivers, comprising as it does, a 
hammer, two spoke wrenches and a socket 
wrench, as well as a monkey-wrench 

SQUARE A. I Lua en, Pullman, I 
Mr Lundgren bas invented a new drawing 
and measuring instrument which wil! be found 
useful to carpenters and other mechanics 
The instrument is arranged for convenient ad 
justment to give any desired angle and is 
sdapted to be folded into a comparatively 
small space 

Mechanical Devices. 

ROLLER BEARING Joun D. Twiees, Jr., 
Augusta, Ga The invention relates to axle 
journals and bearings for rolling stock, and 
other devices and machines The bearing is 
arranged to reduce the triction of the parts to 
a minimum, to hold th rollers in position 
when opening the bearing for examination or 
repairs, to insure a proper lubrication of the 
parts at all times, and to render the bearing 
dust-proof 

UTOMATIC FAN J. D. Wititams, Den 
ning, Ark The invention is an improvement 
in that class of automatic fans which are 
designed to be placed upon tables in dining 
rooma, sick-rooms and other places, for creat 
ing a breeze of air and driving away files or 
other troublesome insects The chief om 
of novelty are the means for supporting the | 
fan shaft and securing it detachably and 
for adjusting the fan blades on the shaft 

CONSECUTIVE - NUMBERING APPA 
KATUS a @& Ga cn, Brooklyr ae | 
An improved consecutive numbering spparatus | 
is provided tn this Invention which is ar-| 
ranged to actuate one set or a plurality of 
sets of numbering wheels simultaneously and 
to allow f adjusting the set nearer to of 
fartzer from each othe to sult the condi 
tions of the work » be performed without 
disconnecting the from the driving 
mechanism 

APPARATUS FOR MOUNTING PHOTO 
GRAPHS lI. G. Grant, Bogeman, Mont Mr 
(irant has invented a new machine for mount 
ing photographs upon thelr irds or mounts 
This machine enal the work to be done} 
properly and in leas time than is taken by | 
the present hand method 

AUTOMATIC CAR AND ELEVATING 
TRACK W I MeLa i Clearlake 
lowa, and J. E. Swenson, Lake Crystal, Minn 
An improved sutomath 1 and = s elevating 
track is provided by this Invention whereby 
grain, corn, coal, sand and the like may be 
elevated and dumped rhe apparatus is ar 
ranged to automatically open the locked car | 
gate for discharging the cargo into the chute 
leading to the place of discharge and to auto. | 
matically close and lock the gate when the | 
car reaches ita receiving position 

WINDMILL.—T. W Low? Stockton, Cal 
The construction of the windmill! is such that 
the vanes will cateh any breeze that may be 
stirring, thue making the wheel run In very 
light winds The effective area of the vanes | 
may be varied either by automatic mechanism 
or bv hand-controlled devices The vanes are 
self-adjusting accordl winds of the de- 


iz to 


| arms 





sired strength, thus preventing the wheel from 
running at excessive speeds in case of bigh 
winds, and affording a construction whicb re- 
quires very little lubrication. 


Railway Improvements, 


RAILROAD-BED.—Martin Haas, Kalama 
zoo, Mich. <A bed of novel construction is 
hereby afforded, upon which the rails may be 
directly supported without the use of cross 
thes The invention consists broadly in a 
cement bed upon which the rails rest, the bed 
having embedded within it longitudinal and 
transverse twisted or corrugated wires or 
strips, 

MAIL DELIVERING AND CATCHING 
DEVICE.-W. J. Nosie, Philadelphia, Pa. 


Mr. Noble has invented an improved mal! de 
livering and catching device which is arranged 
to positively deliver a mail pouch or bag 
from a passing train to a track station and 
simultaneously cause an outgoing mail pouch 
to be picked up by the train from the sta- 
tion. 

DUST-GUARD.—J. 8. Parren, Baltimore, 
Md. Mr. Patten is the inventor of two forms 
of dust guards for use in boxes of railway 
cars The guards are cheaply and efficiently 


constructed for application to the ordinary 
box without necessitating any change of struc 
ture therein In the first construction, the 
packing strip is in the form of an annular 
plaited flax strip having a central opening of 
desired bore and made of general elongated 
form hold it from turning with the axle 

In the second construction the packing se 


to 


tion is In the form of a frame pressed from 
a sheet of metal forming a face-plate and 
a center pocket in which the flax packing is 


held A 
the packing 


cover-plece is provided for securing 


in place. 


Vehicles and Their Accessories, 


ARMOR FOR VEHICLE-TIRES.—cC. HUH. 
Pascuke, Buffalo, N. Y The invention pro 
vides an inflatable tire for vehicles with a 
novel protective armor which is light, strong, 
and durable and which will afford increased 
bite for frictional contact with the road bed 
thus preventing slipping of the wheels. The 
invention is particularly adapted for use on 
the wheels of heavy automobiles, road wagons, 
carriages, and the like 


Miscellaneous Inventions, 
KING-RING H 
Berlin, 
hereby 


PAC 
Ackerstrasse 


KIRSCHNING 133 
An improved 
in the manu 
facture of which one or more sheet meta) strips 
are foremost into the ring By 
of the metal strip, a 
obtained, having great 
increased stiffness, that the 
to strains with 


Germany 


packing-ring is provided 


pressed edge 


means of the insertion 


reliable 
strength 


packing is 
and 
be 


sO 


rings may subjected severe 


fracture or bending 
N-CLEANER.—G. H 

The invention 
for 


out danger 

Gt 
Wash 
in 
barre 


Bucoda, 
relates to Improvements 
the interlor of a gun 
to provide a simple 
means for expanding the swab while operating 
in the gun-barrel A resilient vermicular 
length wise the swab 
the compressed 
be 


GARRISON 


devices cleaning 





the object being 


extends through whereby 
longitudinally 
expanded 

VEHICLES.—G 
and J. W. Fox, East Cleveland, Ohio. 
foot-warmer is adapted to utilize the 
heat resulting from combustion for pro- 
of a vehicle, 
by a motor 
to 
automobiles 


when swab is 


it will clreumferentially 


FOOT-WARMER FOR Ww 
DUNHAM 
This 

waste 
automobile 
for its 
water-cooling 


pulsion such as an 


using gas or steam 
the 


actuated | 


actuated 


motive agent, or utilize 


cireulation of 
line 

STOVE RANGE.—G A TUCKFIELD 
Lake Utah Mr. Tuckfield has in 
vented improvements in stoves or ranges which 
for increasing or di 
and grate 80 
maintained, 
in 


is desired 


‘TING 


y gaso 


OR 
Salt City 
comprise a simple 
the fire 
more ¢ 


means 


minishing space area 


r less fire be 


that 
the 


may as 


resulting an 
small fire 
FOR EXTRA( 
Hin 
bre 


case 
fuel 


may require economy 
when a 
PROCESS 
METALS Ww 
LLANE Ashland 


have invented a 


PRECIOUS 
Cal., and Cc. E. 
Hilt and Lane 
precipitating 
rhe 
and 
of said 
replace 


Coles, 
Messrs 
new process for 
their 
in producing 


solutions 

zinc 

the 
the 
solutions 


precious metals from 


cess consists vapor con 


surfaces 
to 


densing the same beneath 


solutions, thereby causing zine 


In the 
IAL STONE F 

rhe 
which 


the precious metals 
ARTIPIEC 


cinthe 


St. Hya 


to 


tOAS. 


Can Invention has reference 


artificial obtained by the 


of 
of 


stores 
high low 
sand with 
and it 
heretofore 


are ac 
mix 
alka 

the 
employing sili 
for effecting 


tien or pressure steam on a 


material containing 
distinguished 
by 
chief agent 


ture 
is from 


In 
as a 


line earth 
processes 
of magnesia 
the solidification of the 

COMBINED 
COVER Cc 


proved 


use 
cate 
mixture 
UNDERVES1 

Drrorr 


AND 


Ga 


CORSET 


Savannah This im 


lady's garment combines an 
the 
under 


back 


dress 


and corset-cover aml is arranged to permit 


wearer to reidily use the 
for 
when wearing an 

the garment as a 


low- necked dress 


garment as an 


protection of the chest and 
to 


when 


vest the 


ordinary or 


employ corset-cover 
wearing a 

N 
furnished 





®.--Copies of any of these patents will be 
by Munn & Co. for ten cents each 
state the name of the patentee, tithe of 
the invention, and date of this paper. 
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| work for inventors and others. 











Business and Personal Wants. 


READ THIS COLUMN CAREFULLY,—You 
wili tind inquiries for certain classes of artic les 
num be: in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO, 








Marine lron Works. Chicago. Catalogue free. 


fnauiry N Yo. 3156.—For manufacturers of axle 


cutte 

AUTOS.—Duryea Power Co., Reading, Pa. 

Inquiry No. 3157.—For manufacturers of glass 
botries holding 5 quarts to the gallon, for carbonated 
spring water. 

Yor mining engines. J. 8. Mundy, Newark, N. J 
Inguiry No. 3158.—VFor dealers in old rubber. 
“CU. 8.” Metal Polish. 


Inquiry No. 3159.—For makers of heaters using 
wood for Fuel. 


Indianapolis. Samples free 


WANTED.—You 
Plant for Sale. 


to read ad. page 1% Metal Working 


Inquiry No. 3160.—For photographic nickel-in- 
the-slot machines. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell S8t., 
Chagrin Falls, O. 

Inquiry No. 3161.—For makers of molds for mak 


ing soap 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 1), Montpelier, Vt. 

Inquiry No. 3162.—For manufacturers of engrav 
ing machinery for button making. 

Let sell 
Charies A. Scott, 


Inquiry No. 3163. 
mills 


patent | have buyers waiting. 
Bidg., Rochester, N. Y. 


me your 





Granite 
For makers of portable saw 
Die work, experimental] work and novelties manufac 
tured. American Hardware Mfg. Co.,Ottawa, Ill. 
Inquiry No. 3164. 
for paper 
Book “ 
paid 


Inquiry No. 3165.—For steel 
ete., for the construction of buildings. 


For makers of small clamps 


Diemaking,” 10) 6x9 pages 
L. Lucas, Bridgeport, 


Dies and 1, post- 


Send for index. Conn, 
framing, girders, 
We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, 
land, Obto. 
Inquiry No. 3166.—For makers of appliances for 
distribut ing a dry po iwde r fire extinguisher on fires 


IDE 


Cleve- 


AS DEVELOPED.— Designing, draughting machine 
Charles E. Hadley, 584 
New York 

inquiry No. 3167. 
300 pounds per day 


Hudson Street, 
For anice machine, capacity 

Automobiles built to drawings and special work done 
promptly Machine ( M49 Varick, 
Spring Streets, New York. 


The Garvin 


cor. 


Inquiry No. 3168.—For parties to manufacture 
patent cutlery 

Manafacturers of patent articies, dies, stam ping 
tools, light machinery. Quadriga Manufacturing Com- 


pany, 18 South Canal Street, Chicago. 


Inquiry No. 3169.—For makers of band and 
steam laundry machinery. 

For SALE.—Patent No. 670,482. Hat-fastener. Clasps 
head as did elastic, but is concealed under hair. Ad- 


Willis, Urumia, Persia. 

Inquiry Ne. 3170.—For information relative to 
the use of compressed air for elevating water from 
deep wells. 


dress Dr. Emma T. 


The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene. Kan. 

Inquiry Neo. 3171.—For a machine for 
eges and separating the shells. 


breaking 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 138th Street, New York. 

Inquiry Ne. 3172.--For makers of smal! electro 
magnets. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental! Science,” by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 361 Broadway, N.Y 

Inquiry No. 3173.—For makers of automatic mag- 
net winders. 

W ANTED.—Machines for splitting cane for manufac 
turing chairs, ete. Send catalogues and best prices 
W. E. Richardson, Boustead Institute, 
Straits Settlements 


Inquiry No. 3174. 
ties and specialties 


For manufacturers of novel 


One of the handsomest tool catalocues has just been 
iseued by Montgomery & Co., 105 Fulton St., New York. 
There is hard'y a too) mannfactured which is not illus- 


trated and described in this useful volume Every 
mechanie should have one 
Inquiry No. 3175.—For dealers in diving suits 


| and submarine workers’ supplies. 


W ANTED.—Aassistant superintendent in factory em 
ploying 400 men. Must be familiar with shop practice 
and methods, and capable of handling men. state age 
experience, re‘erence and salary required Address 
the Obio Brass Company, Mansfield, Ohio 

Inquiry No. 3176.—For makers of aluminium 


combs 


WANTED.—A capitalist to take half of a valuable lot 
| of patents for the United States in the hands ¢f a com 
pany. and would be director in the general branch 


| This company will eventually outvie the Steel 


undervest | 


| 


| 


Trust 


Must deposit one hundred and fifty thousand dollars 
He would receive ten thousand shares in the general 
branch. in addition to half of the patents business of 
the United States For information apply to manager 


of Joyce Manufacturing Company 





Prince Albert Sask 
Northwest Territory, Canada 
nae o. 3177.—For makers of sheet steel 
shovels Rete picks, et« 


tT? Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 





New York. Free on application, 
siry No. 3178.—For dealers in ond-hand 
gusoline engine: and launches 
Inquiry Ne. 3179.—For a hand Uluminating gas 
igniter (not to be attacaed to burner 


Tequiry Ne. 3180. 
hooks and eyes. 


For parties to manufacture 


rv Noe. machines for 


! 
grinding leather 


Inquiry Ne. 3182. 
work in large quantities 


Inquiry No. 3183. 
furating sheet metal. 


3181.—For makers of 
For parties to do twisted wire 


For power machines for per- 





Singapore, | 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


September 9, 1902, 
AND BACH BEARING THAT DATg, 


[See note at end of list about copies of these patents.) 
































Acid and making same, paramethyl-amido- 

phenyiglyoxylic, F. Ach........e-seseee 708,511 
Aerated waters on draft, apparatus for sery- 

ing, J. TOCRAER cccccccccsvescbhocce 708,714 
Air cooling and purifying apparatus, C. W. 

WOE. 4. 0b00:860456668 40ab ine «+++ 708,847 
Alloy, antifriction metal, Pearse y 708,580 
Alumina from silica, separating, A. boone 708,56) 
Aluminium capable of being welded or sol 

dered, rendering, C. P. Sorensen ....., 708,84 
Amalgam trap, G. R. Tuttle ............. 708,599 
Amusement or roundabout apparatus, Ga. W. 

BORGO ccc ccnssvicncenescccoseceeesua 708,834 
Animal trap, 8. Hetherington «+» 708,688 
Ash tray, P. Kulicke . «+ 708,650 
Automatic alarm, J. F 708,816 
Baby jumper, G. J. Holton ........ -«++ 708,64) 
Ball apparatus, captive, E. H. Miles....... 708,573 
Banjo vellums, drawing down device for, 

W. J. Stent 44000dnedeniatine hbk 708,934 
Barrel making machinery, J. Van Devel 708,746 
Barrels, machine for making veneer, W. C. 

COONS . choneccg<setsincwarens -«+» 708,633 
Basket forming and stapling mac hine, 'N BR. 

Brown eo aie 708,955 
juttery plates manufacturing se ondary, 

@. BH. Christian ......0- ° s, 708,695 
Beam, structural metal, A "Strom 50 0eas 708,936 
Bearing, roller side, J. C. Ww ands os sees 708,601 
telt stud or faster 708,565 

felt tightener, W. 708,856 
Bevel and square, 708,533 
Billiard cushion, B. A. 708,744 
Bin See Grocer’s bin. 

Bleaching apparatus, C. C. Clark + 708,796 
Blind, window, W. R. Briggs .......... 708,618 
Blotter or desk pad, G. W. Buskirk 708,525 
Blowing engine, W. Kennedy 708,716 
oat, submarine, J. P. Holland 708,553 
Bolt machine, C. K. Lassiter. 708,891 
Bone black kiln, W. T. Mohr 708,898 
Boring and drilling machine, B. E. Hervey. 708,881 
Bottle, non-refillable, C. C. Guernsey 708,545 
Bottle stopper, M. Pitts............ 708,732 
Bottle stopper, M. C. Wilson.............. 708,749 
Bottles or jars, metal cap for, C. A. © 

son ocdeeds dewenvendsta eee - 708,528 
Bowling alley, Cc. J. Olson 708, 779 
Box, E. T. Noble ....... 

Box covering machine, Cc 





Box 
Brake 
Brake 
Brick 


fastening, E 
mechanism, D. 8. Se »bastian. 
shoe, J. D. Gallagher 
press, J. J. Nieters . 

baby, R. B. Coffman 








Buggy, ecsscece . 
Buggy boot attachment, A. W. Wilson.... 
Building block die, Merley 





suilding renovating apparatus, D Saun. 7 





Buildings, construction of metallic frame, 
( EK. Hebberd ......... 

Button, F. E. Stanley ....... 

Button, J. Hilder ae 

Button polishing machine, J Hormby 


earbid, manufacturing, I. L. 


708,921 
708,931 





micrometer, J 


ert 
alipers, Slocomb. 





























































( 

Calk cutting machine, Seagren.. 708,925 
Camera, H. y. Locke oie 708,721 
Camera for producing and viewing ima 

in natural colors, photographic, E 

BE. vin pase cpcvuensecwvade taunt ° 708,795 
Can opener, C. T. Custer ........ 

Cane unloading machine, W. C 

Car coupling, T. F. Melanson 

Car coupling, C. A. Tower... 

Car coupling, R. O Yearwood 

Car coupling, G. Westinghouse 

Car door, F. G. Susemihl ...... 

Car door, flush, K. Osel .. 

Car fender, E. C. Moulton. wtccepssages 

Car street indicator, street, J. F. Ric hard- 

son be wns evenhesceeeseseeeeneuen 708,832 
Cars, device for ‘connecting the electrical 

gear of electric, A. Siemens ...... 708,927 
Cars, emergency brake for tramway, c. 

ea i cnsecéeneeuddcanbaedeuanaaes 708,734 
Cars, friction draft rigging for railway, 

Go De MROMMONNET ccccccccccesccsoseoses 708,550 
Carbureter, Paul & Gundlack 708,826 
Carpet stretcher, M. E. Shinn 708,974 
Carpet sweeper, J. Barnes et al.........- 708,614 
Carpet, wood, Stille & Billings . 708,842 
Carrying and transferring device, 

Sinnott ‘ 708,595 
Cash register and ‘tn, e 

inson ’ 708,894 
Caster, furniture, W. J. Martin 708,895, 
Casting apparatus, D. T. & S. W. Guam, 

reissue ducedsadeds 12,028 
Catamental sack, M 708,983 
Catch, D. W. McClay - 
Centrifugal separator, J. P. asta 708, 6438 
Chain, conveyor, Scott & Brecker . 708,924 
Coe, a GNM cc cccceseceve a 708,911 
Chair fan attachment, 

Keever . 708,905 
Chart adjustable, 708, 754 
Coeem, ©. Tis EGO wcccccccccscens - 708,735 
Churn, Riggins & Gordan 708, 665 
Cigars, machine for boxing little, . 

Williams 708,789 
Cireuit breaker, E. M. Hewlett: - 708,710 
Cleaning and polishing apa. I. 

NNER. wade cee dadeeuneed redacccubi «++ 708,748 
Clock, self-winding, C Se Ri 708,886 
Clock striking mechanism, M4 Inden 708,760 
Clutch, P. A. Houghtaling, reissue.......... 12,030 
Coating metals preparatory to being heated, 

Me EINE ccncoccceccsesveeanonseen 708,788 
Cock and = safety valve, combined gage, 

re <BR . 708,527 
Cock, gage, W. I. Staaf .......... 708,785 
Coin holder, S. Ray plexes 708, 733 
Coins, ete receptacle for, C 708,731 
Comb. See Currycomb 
Commutator brush holder, W. J. Richards. 708,664 
Composition of matter, Livingstone & Van- 

dereook saree 708,774 
Condensing or cooling apparatus, Cc. C 

Hill ‘ oe 708,712 
Conveyor, endless, J. M Dodge éegdncek 708,759 
Conveyor, horizontal, J. M. Dodge.. 

Corkscrew, R. Runnalls eeseewe 
Corse J. Lindauer oe scese 
Corset attachment and a supporter, 

. B. Ingham eens 08, 887 
Cot, folding, J. Davidoff .... ’ 
Crate, banana, W. R. Montgomer ry ’ 
Crate, knockdown shipping, J. F. Lay 708, 651 
Cream separator, C. Phillips ......-++++- 708,730 
Cream separator, M. A. Comstock......-- 708, 866 
Currycomb, Tepfer & Heltner...........+++ 708,597 
Dado cutter, C. H. Archer......... 708,751 
Damper, C. Loeffler .. salketuted 708,905 
Damper operating apparatus Grobet & 

Bernasconi coos sae 798, 807 
Delivery mechanism, W. Scott .......... 708,836 
Dental bridges, machine for fercibly cast- 

ing, M. W. Hollingsworth 708,811 
Dental gold annealer, C. F. Lauderdale... 708,772 
Diacetyl-diamin and making same, F. Ach. 708,512 
Disintegrator attachment, Samuelson & 

0. 664 00b ves cennesen<s04 Seen TOR, 972 
Ditching machine, T. Bearman.........++- 708,616 
Door check and closer, X. Reichlin......-. 708,586 
Door holder or bolt, W. J. Chaffer......-- 708,530 
Door, swinging, H. Meyer............ 708, 966 
Drawer for furniture, ete., C. Mayer.... 08, 880 
Dredge, R Osgood ihe 708,657, 708,658 
Dredge bucket, A. W. Robinson we 708, 
Dredges, excavators, etc., boom for, A : 

OOD > eddie cocks cindechess< selene . 708,588 


(Continued on page 193) 
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. , steam shovels, etc., hoisting gear “ 99 Foot anc Nozzle grip, W. G. Bach ......... 708,587, 
” .y dipper buckets for use upon, A. ta Power Nozzles, safety. attachment 
, MOUNMEOR cccncescecccsese x4 708,589 Screw Cutting a e ee OE OR es Sera 
. aratus, G. G. Powell ........ 708,583 * ‘Automatic Nut lock, B. 8S. Grise .... “ 
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Liquid fuel burner, C. G. Lundholm 708,893. ——-—— en as. Sliding bolt, C E tans es ceesoeeers =a | 
iquide by means of stecem or compressed R TOWN OR country USE, Smoke consumer, J. W. Johnson .......... 708, 644 a P. t t n ™ 
air, apparatus for raising, A. Scholl.. 708,669 FOR & ne mes ble or simple [Floor space, Soap holder, J. P. Bustis ....... +s TO8,877 or a ell CCS 
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car, J. C. Barber tees + 708,855 2 Apparatus a Matera, 
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| wate Ws P brush ove th a soluth t | a ew York Ventral udson River as — ar re 
WR Se ee eee are merrsiieay a Grand Central Station, New Yor! ICE: ) yb ers’ rt vs E ViteRR 
, of an ounce chloride of iron, dissolved in G. CO,, 88 Clinton Btrest, Milwaukee Wis 
5 ounces of water, and let it dry; then apply | 
in the same manner a solution of 1-5 of an vf AL ANUFA , Pt AACHINES 
ounce pyrogallic acid in 1 ounce of water, dry, LORE MACH. & STAMPING CO. “ba i 4 
and brush Dees not wear well without lac > Sond For It T0- Da — -—- ae 
quering 2. Tne blue oxide is sometimes iml- PPD Cawleye, of, Architectural Scientifie 
tated by using a thin alcoholic shellac varnish, You'll find it always convenient to Ere ine Soe SS, monthly 36 ye and 
. anili ren : ‘ have as a useful and instructive boo ullders azine,” mon A n 
colored with aniline blue or Prussian blue 3. c Teel Gated WM. T. COMSTOCK, Pub 3 Warren St., ork. 
To blue steel without heat, mix finely-powdered | Montgomery & Co.’s Tool Catalogue ___ 
™ , : Ne mm Mi new edition bas 74 es and is 
russian blue with rather thin shellac; gently »moush illustrated. | Pocke size Gigx MODELS (& EXPERIMENTAL WERK. 
heat the steel and apply the varnish 4. tron ins, Sent by mail for Me BAILLARD, F 
: ex Gidg., Frankiin uare, New York. 
and Steel to Blue Without Heat Solution of a pa cu : - 
potassium ferricyanide and water, 1:200; solu- | ———==—_ Se > waren ny 
tion of ferrk chloride, 1.200 Mix the two MATCH FACTOR Y.—DESCRIPTION 
| solutions and dip ». Antimony trichloride, of an English factory. SCIENTIFIC AMERICAN SUP- ir. oo 
125 parts; nitric acid, fuming, 25 parts; and | PLEMENT 1113. ting WW cents. For sale by Munn & - — 
= 2 en PS Co, and all ‘sownlealers 
hydrochloric acid, 50 parts. Apply with a rag The Franklin Model Shop. 
and rub until the proper color is obtained with 5 — ree tT oF Experimental work for inventors; ary 
a plece of green oak UNa LORE \ thing in metal from 5 aingre plece to a 
. complete working model pperatue tor 
. . pt aD Ea A5_aEMi ae pOlleges. Exbipition models, Introduc- 
(8690) A. C. L. asks: Is it possible SAVE MONEY AND TROUBLE a fion temples of eee tide Rpe- 
4 cial tools for making metal novelties, 
to convey a current of electricity from a bat NAILS, TACKS AND GLASS WILL NOT LET THE AIR Inventions perfected, Drawings and de- 
tery stored in a _ locomotive to the rail beptendaun OVERS Her Cen Signe worked from inventors’ tdeas 
y, t ’ ali, Send for clreutar § 
through the axle and wheel’ Does not the Model Shep PARSELL & WEED. 
oll bearing interfere with a perfect connec 120-151 West Sist Street, New York. 
tion’ A. We presume it is possible to convey 
; & current of electricity from the locomotive to MODEL and EXPERIMENTAL WORK 
the rail through the axles and wheels, though Mechanical and Electrical Engi- 
we never tried the experiment We think neer. Drawings and Designs for Special Work. 
so, because the current from the overhead trol- CHAS. W. GRAHAM. 106 E. 28th Street, New York. 
leys goes through the motor and the axles to ’ WORKING PLANT FOR SAL xz 
the rail and returns to the power house in Ticcsaiaticarete rosa rae a META Paying well wan be arensly expe rit and 
COMPANY, CHIC. “8 growe for all improvements and ditions 
that way only THE vA ane | Witt bear closost investigation. # cial rensones for sell 
ai Mention SCIENTIFIC AMERICAN, ing. Price $22,000. Address, Box i i, Niagara Falla, N.Y. 
(8691) M. G. M. asks: 1. With a SRR, TF ;, gm 
| current of 20 volts and where bare copper wire 
| is used, Is there any waste of same current 
| where nothing but dry pine is used for insula- | 1 902 EDITION 
tion 4. There is always some leakage of | 
current when bare wire is in contact with 9 
wood, and even over insulators, especially in} 4 or 4 qj ng ips 
wet weather But in the case above there | 
would not be much leakage so long as the} 
wood is dry. 2. How many feet of No, 36 By FRED T. JANE, Author of the Naval War Game (Kreigspiel). 
tinned iron wire like the Inclosed has a re- | Used as a text-book in Buropean navies The onl 
‘stan f 10 ohm 4. Iron has very nearly | absolutely correct and complete work of the kind published 
sis ce 0 oO 8 d oO as ve ~arl) 
six times the resistance of copper. No. 36| 394 PAGES. OVER 3,000 ILLUSTRATIONS. 
copper wire has 2.408 feet per ohm Ten 
ohms of No. 36 tron wire would be 4,02 feet , OBLONG QUARTO. CLOTH. PRICE, $5.00, POST FREE. 
long | CONTAINS +A photograph of every warship ‘in the world; also a silhouette and a gun and armor dia 
‘ gram of each vessel. 
(8692) G. B. D. asks Can you tell | 
: . - let hat | CONTAINS :—The length, beam, draught, horse power, speed. coal supply, number and size of guns, 
me how to construct a lamp of ght tha thickness and disposition of armor of every warship in the world 
will burn under water (outside of an electric , ¥: : ‘ ‘ 
device) Any hints how to proceed will be | CONTAINS + Babies of the size, weight, velocity, energy, penetration, ete.. of every gun of every navy 
appreciated A. Any lamp will burn under 
- if " . , he ter and sup CONTAINS :—A series of chapters by noted Admirals, Naval Constructors and other experts of various 
water if protected from the water an I navies, on vital questions of the day in naval construction, tactics, and strategy 
plied with air We do not know any other 
: . » tie * - lan. | CONTAINS “~ fe. marative table (by the author) of the strength of the navies of the world—the most 
way to produce a light under water. An elec- | ntific attempt yet made to classify the world’s warships and navies as to actual fieht- 
trie light does not need air, a facet which oy "strength 
, rénders it easier to have light under water by IT SHOULD BE NOTED thes this work to from the pen of & naval critic and expert, whose reputa- 
tion is far-reaching on both sides of the Atlantic. Will be of fascinating interest to 


| electricity, but this is out of the question with 


you. The metal potassium will burn under ose Biaoe' in Svery ubrary: of vaval development, -H as # book of reference should 
water No means has been devised for util- — 

izing the fact for tHumination Its cost is 

tes avait Aer such-e-eder MUNN & COQ., Publishers, 361 Broadway, New York. 











Scientific American 


SEPTEMBER 20, 1902, 
90. 


























Himbing trials 
mile pon stop en- 


wane N ow RING | CAR. 

Tt contains the slcyp le wt practs 1 best constructed motor mang 
facture hor sola tm Nie rien. AL ww entaleg ent Upon reqyaest. 
Ihe Winton Motor Carriage io. . Cleveland, 0 . U.S.A. 

one ” 


WH ADELPMIA 





CONTROL OF FIRE.—VALUABLE PA- 
ger on fire Sanguishme: nt. \ENTIFIC. AMERICAN 
SUPPLEMENT Pree W cents For sale by 
Munn & Co. and al) newsdealers, 





Columbia... 
Hutomobiles 


ELECTRIC 
GASOLENE 














Afford the maximam of... 


GAFPETY, RELIABILITY, 
COMFORT, LUXURY 
Vehicles tor al! requirements of pieasure or business 


Write for catalogs al seventeen 
Piferent Columbia models 


ELECTRIC VEHICLE CO. 
Martford, Conn. 











New Vora . 10) Broadway 
foston . 4-45 Cotumbue Ave. 
MIAGO Mtl Michigan Ave 
SHOR BLACKING.—FORMULAS FOR 
hs’, i soltd rr are given in SUrrLeamMenT 
on. is and is *rice 1) cents each, For sale 


oy idan & Co. and all newsadealers 


It Stands at the Head. 


Most automobiles 
wok ungainiy and 
unsightly. The 


BUFFALO 


STANHOPE 
here shown, is an 
exception, it is 


built on ordinary 
carriage lines, has 
wood wheels, hard 
rubber tires, ball 
bearings ‘Caliees 
out and the Coilir 
style of axles, V i seat three persons, Storage 

ery has capacity for a fifty mile eat Dmibagtony can be 

y recharged ib ¥ hours. 


BUFFALO ELECTRIC CARRIAGE co. NSUFFALO. N. ¥. 


MECHANICALLY TRUE. 
Our machinery for correctly shaping and 
spacing the teeth of ail kinds of gear is as- 
suring work that is mechanically perfect. 
Cost much less than on the old principle, 
Send for free booklet. BUFFALO GRAR & 
PaTrens Works, Buffalo, N 


CHARTER ENGINE 
Sey) NY Pace 


ey Any One 
For Any Purrose 
Stationaries. Portabies. Sawing Outfits, 
Hoisters, Engines and Pumps. 


FU #1 —Qaanline, Gas, Distillate, 
Send for [Mustrated Catalogue and Testt- 
monials, and State Your Power Needs 
CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL. 











Free Tuition in the 
Kodak Correspondence 
School of Photography 


to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of “ Picture Taking and Picture Making.” 


EASTMAN KODAK CO. 


Circular by mati Rochester, N. Y 


upon request. 


DICKERMAN’S 8 DURABLE 


Ka STOOL CO., 
$i ory S Dust ae Bast i. 4 Bway. 





DESKS] 


| 80 per cent. Grades, 


‘of any purpose They are equipped 
| t¢ @lectrwal experimental work, Patent Vitice models and guarantee 
ork. 





———— 








har 


More than twenty 


Elgin Watches 


have been sold for every mile of rail- 


way trackage in the world. 


Sold by 


every jeweler in the land; guaranteed 
by the world’s greatest watch works. 


ELGIN NATIONAL WATCH CO, 


Exom, Iciimors 





‘CRACKS IN FLOORS... 


and sanently and easily 4 with Grippin’s Weed, Crack 
© revlee, Fuller and “pater nt applier Before finishing your 

a whethe or new, write for our booklet on Grippia's famous 
} floor tpectaltion, to 


|@RIPPIN MFG. 


$750 


©0., Dept. C., Newark, N. ¥. 


100.Mile Gasoline Tank. 
800.Mile Water Tank. 
000 ibe. OM. PF. Actual, 
Write for Catalogue 
PRIEDMAN av FOuenIL E ©O., 
.. Van Buren Street, Chicago, Il. 





Buffalo Touring Gar with Tonneau. 


Ideal Automobile 
for family ure. 
Equipped with 
every modern tea- 
ture. Climbs 2s 
arades. Speed 
tiles per bour 
KR. Thomas World's 
Motora, 

highest 


= 


Record 

insuring 
efficiency 
AGENTS WANTED 





Pas . + On, ooo, 


Mons Ne 6, 








Bt PPAL. o At TOMOBILE & Al Te-8F co. 
1100-1800 Niagara Sireet, Huffale, N VV, 


444 th ttt 
Some watchmakers 
p on Railroad Watches. 








STEEL 
STAMPS 


FICURES, Etc. 


LETTERS, 
The Best Hand Cut Only on the Best | 


Cast Sted —— 
THE HOGGSON & PETTIS CO., New Haven, Conn. 





$3.00 pera MONOPLEX TELEPHONE 


Only two wires are needed between the 
instruments. Perfect talking. Perfect 
ringing. Perfect in every way. Abso- 
lutely guaranteed on distances up to 
1,000 Our transmitters are very clear 
in tone and we use the best grade of 
granular carbon. Full directions sent 
with each instrument. 


ATWATER KENT MFO, WORKS, 
110 N. 6th *., Philadelphia, Pa. 





Howard Two and Four Cycle 
MARINE 
AN Dd 
AUTO :OBILE 
MOTORS 
Write for Cat 
Grant Ferris Co. 
Troy, N. ¥ 








J jive 


0 


Rochastou.NY X4gg. 190% 


Bausch £: “Lomb Lenses and Shutters 


8OL0 FOUND 


Guy be Tactic  Chetagsapin 





NOTICE! The emowet of Ula cheet will be pieced at the Giaposal of 
competent judges to be awarded for the beat photographs made with 
Beusch & Lomb Lenses and Shutters eubmitied for judgment en os 
Defers Jenvery tvrgeg. Classes for all hinds of work end for Kuda 
Beeme. Poco and oer Nand cameras with B @L. Lenses being provided 


hers _inrithe Wold. 
an BB Ovibas 
Rausch Comb Optieal Car 


ROCHESTER,.N. ¥) 
Bo'wAD send Toil information on |request 








FOR TOOLS, SAWS Ff 
i + N \ JOHN T NEW y 








NEW ‘CINCINNATI FIRM. 


The “ Rapid’ Tool and Machine Co., 
of S14, 814, and S18 Breadway, Cincinnati, 0., 


have jost cou pe ted a manufacturing plant and are ready to take orders 


for ge enoral tool and die sinking, metal engraving, metal staring, metal 
patterns and models, desgning and tuniding of special maciinery for 
rapid manefactering of amall metal goods, toys and nution They will 


manufacture by 
laity of working sheet aluminum 
of work in aluminum spinning and 


St 


contract for the wholesale trade and have > inde ae 
Thes are fixed up to make « fine ) Seco 
also in manufacturing abeowloum 
do mechanical as well 





SOMNIGRAPH tcywa, 


absolutely correct in the she 2 Tolagr 
time at @ total « of four dollars — 
a and ‘Sonatas Expert opera 
tor with yoo all the ume Crreular free 
ven oumenare ure to. Dey GZ,20 Cortland: whe 


ANTERNS 


OP ONS and VI 
for Public Exhibitions, Charch E: d+ ti 
for illustrating sermons. Many sizes, all prices, Chance 
for men with little capital to make money. 200 page 
catalogue free. 
_BeALLisTEn. Mig. Optician, 49 Nassau Street, N. Y. 















All varieties at lowest prices. Best Railroad | 


Track and Wagon or Stock Scales made. | 

Also 1000 useful articies, inciuding Sates. 

bey a] “ae hines, Bicycies, Touls, etc. Save 
erate Lists F *HICAGO SCALE Co., Chicago, Tl. ' 


JUST READY 


SECOND mee 


(TRADE MAnK 


“A atep forward in Acetylene Burners.’ 






STATE LINE MFG, CO., 107 Chambers 8t., New York; 5 * Washing 
ton St, Chicago ; Chattanooga, U. 5. Sample mailed for ents 
50 YEARS’ 
EXPERIENCE 







Trace Marks 
DESIGNS 
CopyvrRicuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice. without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
eulation of any scientific journal. Terms, $3 a 
year; four month), $1. Sold by all newsdealers. 


MUNN & Co, 2¢: 8ronawas. New York 


Branch Office 6% F St. Washington. D. C. 








7 4 
For Gasoline Engines 
the American made Longuemare Carburettor has no equal 
lr has been on the market in France for five years, and there are 


over 16,000 in ube in It the All the world 
have been made w u 
principal races ne 1888 ba 


records in France 
se of this carb, rettor, and all the 


@ been won with itsuse. Its makers 


were awarded a gold medal at the Paris Exposition of 1900, and they 
et receives other honors too numerous to mention. 


used in France 


and Belguim by such firms as Aster, Renault, 


Fouillaron, Corre, Decauvilie, Prunel, Peugeot, la Com- 
neaise, Deschamps and Pieper. 


pagnie 
Catalogue and prices sent on application. 


H. P. of motor 


Give size of iniet and 


THE HOLLEY MOTOR CO., 


8 HOLLEY AVE... < “< “< BRADFORD, PA. 








OF BRAINS 


IGARS 


“MADE AT KEY WEST.— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


FOR g MEN 


CORTEZ CIGAR CO., KEY WEST, 








Computing Figures eM 
ey is probably the 


¥ we 
1-4 hardest kind of toil known, 
4 The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy an relieves 


all mental and nervous strain, 
Why don’t you get one? 
Write for Pamphiet, 


~s. SS 
FELT & TARRANT MFG CO, 


COMP DeETEAL 62-56 iLLnois Br., Curcaae. 


SA et 
Orient Motor Cycle. 














PRICE $2560.00 
Fitted | with the New Orient 3 H. P. 
speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World, 


Motor, 


Write for Particulars, Agenta Wanted. 
WALTHAM MFG. CO., Waltham, Mass, 


NEW ENGLAND WATCHES 


have a world wide reputation 
mined by results as accurate 





imekeepers, We make all 
sises and styles, We sell only 
complete watches, Catalogs 


sent on request 


THE NEW ENGLAND WATCH CO, 
Ww & ® Maiden Lane 141 Wabash Ave,, 
ew York Chicago. 


Clause Spreckels Huilding, San Franoteoo, 











HOW TO MAKE AN ELECTRICAL 
Yurnace for Amateur « Use.—The utilization of 110 volt 
electric circuite for amall furnace work. By N. Monroe 
Hopkins, This valuable article is pms qs pp bs de 
tailed working drawings on a large soale 

nace can be made by any amateur who ta versed in & + 
use of tools, Thie article ia con a ed in Be ee 
AMERICAN BUPPLEMENT, No. 1 


Price oa . 
For sale by MUNN & Co, M1 Bronc 4 New York City, 
or r by any bo any 


POWER 


OUR CARRIAGES 
EXCEL IN 


vokseller or nowsdealor 


AIR | PUMP 


MAL 


‘STRENGTH, 
FINISH 


Base of Bee eiefiee ney 
and Runni 

sible to tell al an nowt ‘hens bere. 
Write us for ca > 


— Sheorkull 
ow wered Desirable ble 
agents eee 


THE CONR 
MOTOR CARRIAGE 
COMPANY, 
















1417 Niagara St., 
BuFFALO, N.Y. 











Ebery bend of the 
body is a free one. 


PRESIDENT 


work in harmony with every move 
ment, give ease and comfort in all 
tions. Guaranteed if “President” is 
on buckles. Trimmings can 
rust. Made heavy or light—also for 
youths. 6c everywhere or mail 
postpaid. Say light or dark—wide or 
narrow. 

Holiday goods im individual gift 
boxes now ready. President playing 
cards, instructive, entertaining, 
anique, 25e. 
€. 4. EDGARTON MFG. Cu., Box 222 D, Shirley, Mass. 




















